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Proven Outstanding in its Class... 
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MODEL 101-C ay ; 






Hycon Eastern’s new Ultra Stable 
Oscillator is a one megacycle signal 
source of exceptional stability. It is 
useful wherever precise time meas- 
urements or frequency control are 


| 1 
il x il Wi | i required, as in reinsertion of carrier 
mn = i i d carrier systems, tele- 
iii e ac eeenet Saaeie exten, Ste 






IMM MIAN navigation systems, geophysics or 


yf other critical applications. 


Write for Ultra Stable Oscillator Bulletin 






« STABILITY: 1 PART IN 10° 








@ FREQUENCY STABILITY: DRIFT RATE LESS THAN 1 PART IN 109 
PER DAY AFTER ONE MONTH'S OPERATION. 


@ FREQUENCY: 1 MEGACYCLE, VARIABLE OVER A RANGE OF 1 
CYCLE. AVAILABLE AT OTHER FREQUENCIES ON SPECIAL ORDER. 


@ CRYSTAL OVEN: STABILIZED TO BETTER THAN 0.01°C BY TEMPER- 
ATURE-SENSITIVE RESISTANCE BRIDGE. OVEN CONTAINS NO MOV- 
ING PARTS. 
@ DISSIPATION IN OSCILLATOR CRYSTAL: STABILIZED AT A POWER 
LEVEL LESS THAN ONE MICROWAITT. 
' @ 2 OUTPUTS: SINE WAVE—4 VOLTS RMS; PULSE—1! VOLT. 
@ OUTPUT IMPEDANCE: APPROXIMATELY 250 OHMS. 


@ POWER REQUIRED: 150 VOLTS, 100 MA, REGULATED DC, AND 
6.3 VOLTS, 3 AMPERES, AC OR DC. (Matching Power Supply 
available) 


HYCON EASTERN, INC. 


75 Cambridge Parkway Dept. H-2 Cambridge 42, Mass. 
Affiliated with HYCON MFG. COMPANY, Pasadena, California 
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DESCRIPTIVE DATA 


®@ SIZE: 1 inch diameter x 2%, inches long 


@ WEIGHT: 3.8 ozs. 


FULL SCALE RANGE: 40 to 400 degrees/second 


LINEARITY: 0.1% of full scale to 4 range, 
within 2% to full range 


@ RESOLUTION: 0.01% full scale 
® DAMPING: Fivid damped, temperature compensated 
® PICKOFF: Variable Reluctance type, 400 - 6,000 cps 


@ MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts - 
400 cps, 9 volts - 1,000 cps 








Putting the sting exactly where it belongs 


GOLDEN GNAT 
Miniature Rate Gyros for 
Missiles and Aircraft 


Here is a precision, minature rate gyro. It’s tiny . . . measures only 1 inch 
in diameter and 2% inches in length. It’s rugged . . . withstands 100G 
shock and 10G vibration to 2,000 cps. It has a record of proven 
perforinance. 






l; Gnat Rate Gyro 
| Shown actual size Even under the- most severe environmental conditions the Golden Gnat 


will perform as required. To make this possible many unique design de- 
tails have been incorporated. One such detail is the Gnat’s gold plated 
steel housing for improved corrosion resistance and positive hermetic 
sealing. 


Wherever the need exists for high performance miniature rate gyros such 
as for autopilot stabilization in missiles and aircraft, antenna stabilization 
and fire control applications, the Golden Gnat is ideally suited. Write for 
Bulletin GN . . . Minneapolis-Honeywell, Boston Division, Dept 1, 1400 
Soldiers Field Road, Boston 35, Mass. 


Honeywell |H 
- BOSTON DIVISION 


THE TECHNOLOGY REVIEW, February, 1957, Vol. LIX. No. 4. Published monthly from November to July inclusive at Emmett Street, B Conn. 
cation date: twenty-seventh of the month souemang, gate of issue. Annual subscription $4.00; Canadian and Foreign subscription, $4.50. Entered 
4 second-class matter December 23, 1949, at the Post ice, at Bristol, Conn., under the Act of March 3, 1879. 
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in we (8th CENTURY 


this “condensation pump” was a real innovation 





ae by Thomas Savery in 1698, this water 
raising engine operated as follows: steam admitted to 
vessel “A” displaced water in the vessel, forcing it up 
through check valve “B.” Then a stream of water 
was poured over the outside of vessel “A” causing 
the steam within to condense. The resulting “vac- 
uum” drew water up through check valve “D,” again 
partially filling the vessel. This cycle was repeated 
alternately in two vessels — resulting in a crude con- 
denser-operated pump. 
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TODAY... the |-R rectangular condenser 












































Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 


COMPRESSORS + BLOWERS - GAS & DIESEL ENGINES - PUMPS - VACUUM EQUIPMENT 
AIR & ELECTRIC TOOLS + MINING & CONSTRUCTION EQUIPMENT 


12-475 












that’s setting the standards 
of performance in modern 
steam power plants 


I-FR surface Condensers are 
vital adjunct to modern, high 
pressure steam turbines. Ingersol 
Rand research and engineerin 
over the years have steadily im 
creased condenser efficiency p 
cubic foot of space, effecting econ 
omies in installation cost and st@ 
tion construction. 

The forward looking twin shel 
condenser at the left, integrated 
with a 191,000 KW turbine, marks 
another important advance in con- 
denser design by Ingersoll-Rand 

If you’re interested in a profit- 
able, progressive career in engi- 
neering look into the job opportu- 
nities available at Ingersoll-Rand. 
For further information contact 
your placement office or write to 
Ingersoll-Rand. 
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Styrofiex Coaxial Cable 


IS GOING PLACES=—DOING THINGS 
in the Broadcast Field! 






ALASKA 





, way WFMY-TV 


ew RIE sem 


UNITED STATES 
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Perhaps Styroflex can answer your particular problem. 
‘and Inquiries welcomed by our engineering staff. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 
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FROM DATA TO DIGITS... 


Today Hughes is developing systems which 
convert radar data and other information 
to digital form and process it for use in 
performing control functions. 


These systems will be able to receive and 
store vast quantities of data from many dif- 
ferent sources and distribute it, after proc- 
essing, over large and complex ground nets. 


Special-purpose digital computers are em- 
ployed, utilizing magnetic drum memory 
and novel programming techniques. The 
systems will also include visual displays and 
employ the latest concepts of human engi- ’ 
neering to simplify equipment operation 
and minimize the possibility of human 
error. Vacuum tubes are being replaced by 
transistors or ferrite cores in flip-flops, 
registers, and amplifiers; and diode matri- 
ces are being replaced by ferro-magnetic 
circuitry. 

These and other features of the new sys- 
tems promise to maintain and extend 


Hughes leadership in the fields of digital 


computers and processing systems. In order 
to design and build these and future sys- 
tems, Hughes requires engineers with ex- 
perience in electronic circuit design, logical 
design, electronic packaging, radar systems, 
and many others. 


For further information write us at the 
address below. 


RESEARCH AND DEVELOPMENT LABORATORIES 


SCIENTIFIC STAFF RELATIONS 


Hughes Aircraft Company, Culver City, Calif. 
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WHAT IS IT? 





(electron micrograph taken at 50,000 x) 


[| IT TRIPLES TIRE MILEAGE 


[ ] IT MAKES PAINT BLACKER 


[ IT PROTECTS, BEAUTIFIES PLASTICS 


[] IT MAKES ALL TYPES OF PRINT EASIER ON THE EYES 


You’re looking at an electron micrograph of 
particles of Cabot carbon black ... versatile raw 
material that does all these things and many more. 

For example, 4 pounds of carbon black add 20,000 
miles to the life of the average tire at a cost of 
pennies per pound — saving American motorists an 


Oy estimated $1 billion annually. Carbon black imparts 
-i-.§ Jetness, gloss and important other properties to 
if black paints, lacquers, enamels, plastics and paper. 


A ‘‘must’’ for typewriter ribbons and carbon papers, 
it helps make clearer letters, crisper copies. And, as 
an essential ingredient of printing inks, it makes 
your morning newspaper (and this ad) easier to read. 
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This economical raw material, available in over 
40 different grades, may well help your product 
look better, perform better, and last longer. For 
technical information and samples, write: 


_ a _ 
CABOT. 
»~ 


GODFREY L. CABOT, INC. 


77 FRANKLIN ST., BOSTON 10, MASSACHUSETTS 


OTHER CABOT PRODUCTS: Wollastonite, Cab-o-sil, Garnet, 
Plasticizers, Pine Products, Charcoal, Natural Gas, Natural 
Gasoline, Oil Well Drilling, Pumping and Servicing Equipment. 
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Physicists 
Engineers 
Mathematicians 


ee 


Our need for qualified 
technical people is urgent. 


Write for the Lincoln 
Laboratory folder which 
tells as much as can be told 
about our original devel- 
opment work. 





MIT 


Research & Development 
LINCOLN LABORATORY 
Box 28 Lexington, Mass. 

* redors * scatter communications 


* computers * memory devices * solid state 
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THE TABULAR VIEW 





Liberating Creative Energy. — An industrial S0- 
ciety, such as that which much of the Western world 
has created for itself, makes quite different demands 
upon its educational system than, let us say, a 
agrarian society. In “Education for Our Industrial 
Society” (page 197), Wimt1am R. Hawruorne, '39, at 
the Department of Engineering of the University of 
Cambridge, examines the type of training that ap. 
pears to be best suited to Anglo-American needs 
Holding that physics and mathematics might wel 
play a more significant role in current training, Pro- 
fessor Hawthorne believes that, whatever subjects 
are taught, proper instruction, inspiration, and social 
support are required to raise society to higher level 
of achievement so that the creative energies of our 
people can be released. Text of The Review article 
is based on the Mollie B. Mandeville Lecture he de- 
livered at Brown University on April 25, 1956, while 
Professor Hawthorne was Jerome Clarke Hunsaker 
Professor of Aeronautical Engineering at M.LT. A 
native of Benton, England, Professor Hawthorne re- 
ceived the B.A. degree from Cambridge Universit) 
in 1934 and a year later came to M.I.T. as a Com. 
monwealth Fund Fellow, where he studied fuel engi- 
neering and received the Sc.D. degree in 1939. He 
joined Babcock and Wilcox, in England, as develop- 
ment engineer, working on combustion, heat trans- 
fer, and steam generation. From 1940 to 1944 he was 
scientific officer and head of the Gas Turbine Divi- 
sion at the Royal Aircraft Establishment in Fan- 
borough, and later became deputy director of engine 
research at the Ministry of Supply (Air) in London 
He returned to M.L.T. in 1946 as associate professor 
of mechanical engineering, and from 1947 to 1951 
was George Westinghouse Professor of Mechanical 
Engineering. Except for his Hunsaker Professorship 
at M.LT. in 1955-1956, Professor Hawthorne _ has 
been at the University of Cambridge since 1951. 





Soup’s On! —A growing amount of increasing) 
complex equipment, much of it electrically operated 
but all of it requiring cleaning, maintenance, and 
repair, seems to be required in the modern home 
kitchen. Perhaps it is understandable, therefore, that 
the modern housewife may have mixed feelings re- 
garding the blessings which the mechanization of the 
kitchen is supposed to have brought. But mechaniza- 
tion is merely one aspect of the impact technology 
has had in bringing about a marked change in the 
home preparation of foodstuffs; certainly the food- 
processing industry has brought about a drastic 
revolution in home cooking. In fact — possibly stimu- 
lated by the fact that the average family can no 
longer afford to employ culinary help, even if it could 
find personnel for hire—the food industry even 
claims that some of its products include a “built-in 
maid service.” The revolution which technology has 
wrought in America’s kitchens in the past half century 
is examined (page 201) by Harry W. von Logsecke. 

(Concluded on page 184) 
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SWEET MUSIC 

















Try this on your piano—or one of our ana- 


logue computers: 

Martin now is offering some of the most 
challenging and exciting opportunities avail- 
able today in the field of aerodynamics. 

Sound your “A” (or alpha) and put this to 
the test. From boundary layer control to heat 
barrier design...from Mach 2 to the escape 
velocity... Martin is working on it! 

Result: Room for aerodynamicists who are 
tuned to tomorrow. 

Contact J. M. Hollyday, Dept. TR-2, The 
Glenn L. Martin Company, Baltimore 8, 


Maryland. 
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FOR AERODYNAMICISTS 








GEARS 


Specifications 


make the 





Made to Your 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
) CORPORATION 


Syracuse 1, N. Y. 


You and we can form a 
team—you to draw up 
the specifications; we to 


t 


will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engi 
ing service available. 


DIEFEND‘O:RF 


G E A R S 





FREE BOOKLET TELLS WHAT 


€O. CAN DO FOR YOU 


There’s practically no end to the important 
agriculture jobs that CO.—combined with Liquid 
chemistry Carbonic savvy—is doing. Chances are 


metals this combination can come up with some 


electronics surprising answers for you, too. 


For 


refrigeration scores of CO2 applications, covering all 


food industry, send for LIQUID’s new 


drugs booklet, “Applications Unlimited.” 


textiles use the coupon below. 
rubber 


free 
Just 


MAIL THIS COUPON 


THE LIQUID CARBONIC CORPORATION 


3100 South Kedzie Ave., Chicago 23, Illinois 
Send me my free copy of “Applications Unlimited.” 


™ 





























THE TABULAR VIEW 
(Concluded from page 182) 


Mr. von Loesecke has spent his professional life in, 
or closely affiliated with, the food industry and ob 
viously does not share the view that “Science Has 
Spoiled My Dinner” — to take a title from an article 
by Philip Wylie in the April, 1954, issue of the 
Atlantic Monthly. After graduation from Harvard 
University, Mr. von Loesecke became research chem- 
ist for the General Electric Company, the American 
Protein Corporation, and the United Fruit Company. 
He has also been senior chemist, industrial specialist, 
and technical adviser in a variety of projects related 
to agriculture and the food industry. Mr. von Loe 
secke is a fellow of the American Public Health As- 
sociation. 





Red Plague. — As in other articles he has written 
for The Review over the past decade, in this issue 
(page 204) James A. Toney, ’15, traces the origin and 
spread of another of man’s maladies. Dr. Tobey 
shows how modern therapeutics has achieved marked 
success in the past 10 years in a segment of public 
health in which laws and education have, unfor 
tunately, made but little headway. Dr. Tobey brings 
to this article — as to his other writings in The Re 
view and elsewhere —a vast knowledge of publie 
health law, and related matters. After having at- 
tended the Roxbury Latin School, he received the 
S.B. degree from M.I.T. in 1916. He went on to take 
an LL.B. degree from Washington Law School in 
1922, an M.S. from the American University in 1923, 
and returned to M.I.T. for his Dr.P.H. degree which 
was conferred in 1927. His professional life has been 
spent in advancing public health and laws affecting 
it, in lecturing at such institutions as M.LT., Yale, 
Harvard, and Columbia universities. He has been as- 
sociate editor of the American Journal of Public 
Health, has written about 20 pamphlets and more 
than 100 articles. 











Celluplastic Corp., Newark, N. J. 
David Sichel, Architect 


Winning repeat contracts 
since 1917 


Our organization was started in 1917 when busi- 
ness required fast construction for World War I. 
Our - way performance and reasonable cost won 
immediate recognition. 

Speed with Economy has been our forte ever 
since. As a result, over 70% of our business comes 
from companies we have previously served. 


W. J. BARNEY CORPORATION 


Founded 1917 
INDUSTRIAL CONSTRUCTION 


101 Park Avenue, New York 
Alfred T. Giassett, "20, President 
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INTENT CRAFTSMEN 


Quality craftsmanship is amply demonstrated by Graver skills with automatic aluminum 
welding equal to ASME X-ray standards. Graver’s advanced welding techniques are among 
the reasons Graver is called upon regularly to fabricate aluminum, alloys and carbon steel 
into a variety of shop-built and field-erected pressure vessels and storage tanks. It will pay 
ALLOY DIVISION _youtoinquire about how Graver craftsmanship and experience can be valuable to you, too. 


GRAVER TANK & MFG.(O. INC. 
EAST CHICAGO, INDIANA @ NEW YORK e PHILADELPHIA © EDGE MOOR, DELAWARE 


PITTSBURGH @ DETROIT © CHICAGO e¢ TULSA © SANDS SPRINGS, OKLAHOMA 
HOUSTON ° LOS ANGELES e FONTANA, CALIFORNIA e SAN FRANCISCO 
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AGA ROOD Ne cosh Sw ‘hen btn 






—all-new Custom Tubeless Super-Soft-Cushions by 
Goodyear. Their new Twin-Grip tread design, with 8,640 
biting edges, makes the Custom Ride a safer ride. 


A lower, 14-inch rim gives new cars a lower, lovelier 
silhouette. A lower center of gravity, too, for new sta- 
bility on turns Next to the road—where safety begins 


NEW TIRES LOSE AN INCH...AND NEW 
CARS GAIN A NEW KIND OF RIDE! 


Soft... safe... silent— that’s the new Cus- 
tom Ride by Goodyear. 


It’s made possible by the Custom Super- 
Soft-Cushion—the new Goodyear tire 
that’s mated to a lower rim on many of 
America’s newest cars to float you along 
with more air volume at /ess air pressure. 

A lower 14-inch rim gives the new cars a 
low-to-the-ground look that’s sure to catch 
your fancy—and the soft, comfortable ride 


you get from this new Goodyear tire is 
sure to hold it. 


Motorists who won’t buy a new car this 
year can get the same triple-tempered 3-T 
Cord body, surefooted tread and smart de- 
sign in an all-new Custom Tubeless Super- 
Cushion that will fit the wheels of their 
present cars—and it costs no more than a 
standard tubeless tire. 


Goodyear, Akron 16, Ohio. 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 











We put this fish in a bow! fas- 
tened to a fender and took him for 


a ride over highways that included 
railroad crossings. When we 
stopped, he still had plenty of wa- 
ter to swim in. 


You never had it so soft! This great new 
Goodyear tire has a wider cross-section, 
larger air volume—you ride on more air, at 
less pressure. Result: a new softer ride. 


Not a murmur in a mile! There’s no whine 
on the straightaway, and squeal on turns 
has been reduced almost to the vanishing 
point. The Custom Ride is a silent ride. 








Soft 
NEW CUSTOM TUBELESS SUPER“ CUSHION 


GOODFYEAR 


Look for this nearby Goodyear dealer sign for better tire values... 
better tire care .. . convenient credit terms. 
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Super -Cushion, T. M., The Goodyear Tire & Rubber Company, Akron, Ohie 
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F. S. Lincoin, *22 


“Let there be light!” 
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Discussion Wanted 


@ In the pages of The Review throughout the past 
few years, frequent recognition has been given to the 
growing importance of higher education in the 
United States and to the need for rapidly improving 
the nation’s facilities for higher education. The in- 
terests of Review readers in this broad subject natu- 
rally tend to converge on professional education in 
engineering, science, architecture, or industrial man- 
agement. But the basic problem is broader than the 
need of professional workers; in its broadest sense 
it involves the training of all manner of persons 
whose interests, needs, and abilities run the full 
gamut of human experience. 

Man has come a long way from the days of 1794 
when French revolutionary masses had no need for 
scientists and promptly guillotined Lavoisier. Higher 
education, on a broad scale, is definitely here to stay. 
We are coming to recognize that true education lays 
the foundation for a lifetime of continued intellec- 
tual self-improvement and expansion. It is becoming 
clear that college and university programs, desirable 
as they are, are not the only ways (and possibly not 
even the most desirable ways in some instances) of 
maximizing the intellectual potential of the nation’s 
citizenry. Training to the doctorate level and beyond 
will certainly be necessary and desirable for some, 
but many more will reach the limits of their intellec- 
tual abilities at a lower level of academic discipline: 
It is in this area that the trade schools, the junior 
colleges, normal schools, business colleges, adult 
educational centers, industry schools, technical insti- 
tutes, and other educational institutions between the 
high school and the university levels can play their 
important roles in training successful citizens. 

In the past, “success” was frequently measured 
by the increased income and the social prestige that 
were presumed to result from college training. As 
higher education becomes more generally available, 
and as taxes exert their economic leveling influences, 
these economic and social drives may well lose much 
of their former importance. The present aim of pro- 
viding schooling to the limit of one’s intellectual ca- 
pabilities, without economic barriers to the really 
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The Trend of Affairs 


qualified, is bound to leave its mark. Already it has 
raised difficult economic problems. 

How to pay for modern education is a serious and 
vexing matter. The days of the ambitious youth who 
worked his way through college appear to be num- 
bered. Whether we like it or not, the taxpayer will 
certainly be called upon to pay much of the bill for 
the nation’s schools at all levels of operation. 

The revision of the nation’s educational system to 
meet the needs of the Twentieth (or Twenty-first!) 
Century is not an easy task. Fortunately, however, it 
is being attacked by many interested persons. One 
such group is President Eisenhower's Committee on 
Education Beyond the High School, headed by Dev- 
ereux C. Josephs, who is chairman of the Board, New 
York Life Insurance Company. Serving with Mr. Jo- 
sephs on this awkwardly named committee are three 
dozen educators and executives, including Crawford 
H. Greenewalt, ’22. 

In mid-November, this committee forwarded to 
President Eisenhower, its “First Interim Report to 
the President.” This report is bound to interest those 
who recognize the need for a well-integrated na- 
tional policy on education. Perhaps it will also stimu- 
late discussion on what the nation’s policy should be. 
Indeed, the committee feels that: 

“Effective planning for the future will not get 
started unless there is discussion first. Nor can we be 
sure that our recommendations will have public ap- 
proval unless they have been tested out by many 
people in many parts of the country. Of one thing 
the Committee is certain: the American people will 
decide the various kinds of post-high school educa- 
tion they want. It is our function to pose the prob- 
lems in such form as may be an aid to these de- 
cisions.” 

In taking stock of the present status of education 
in the United States the committee says: 

“It is agreed that (1) the conservation and devel- 
opment of human talent is the proper concern of 
every citizen, and of the Nation; (2) every individual, 
regardless of race, creed, color or national origin, 
shall have the opportunity to develop his or her best 
self, to continue appropriate education up to his or 
her personal point of optimum development; and 
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(3) the assurance of genuine equality of educational 
opportunity requires that collectively the institutions 
and agencies responsible for providing this educa- 
tion be characterized by four attributes: 

“Quantity . . . there must be a sufficient number 
of institutions and qualified faculty persons to pro- 
vide for all qualified students . . . 

“Quality . . . the quality of opportunity offered 
must be good . . . we must find ways of meeting 
the pressure of numbers without jeopardizing the 
quality of present educational opportunities . 
indeed educational methods and practices must be 
made more efficient as rapidly as the technologies of 
other fields advance if the quality of education of- 
fered is to equal the need. . . 

“Variety . . . there must be a variety of educa- 
tional institutions under a diversity of auspices to 
offer many choices to individuals of various abilities 
and talents who differ in interests, aspirations, and 
beliefs . . . 

“Accessibility . . . there must be facilities for 
education which are accessible to all students if 
equality of opportunity is truly to be realized.” 

The committee recognizes that, within the next 
two decades, demands on all phases of education be- 
yond that of high school will be extraordinary. In 
seeking to crystallize public thinking toward the de- 
velopment of a national educational policy, the com- 
mittee submits its preliminary considerations. These 
may be briefly summarized as follows: 

“1. Our ideals and the increasing complexity of 
our civilization require that each individual develop 
his or her talents to the fullest. 

“2. The needs of the individual and of society plus 
an unprecedented growth in the population of post- 
high school age will far outrun the present or 
planned capacity of existing colleges and universi- 
ties and other post-high-school institutions. 

“3. The needs of the oncoming millions of individ- 
uals with varying capacities and interests will call 
for a broader range of educational opportunities, 
and less rigid time requirements. 

“4, Many more able and qualified teachers will be 
needed than present efforts can provide. 

“5. There must be promptly formulated an ex- 
plicit, considered policy as to the role of the Federal 
Government in education beyond the high school. 

“6. Even with the best possible utilization of exist- 
ing resources, additional financial support must be 
provided if the additional millions in the population 
are to be enabled to develop their talents to the 
fullest.” 

Each of the above points is expanded in the “First 
Interim Report” published by the United States 
Government Printing Office. The report is offered as 
a means of stimulating discussion, and perhaps there 
will be some who object to some or all of its pre- 
liminary conclusions. The committee wisely recog- 
nizes that a wide range of educational opportunities 
will be required. The committee holds that: “In the 
last analysis, the measure of success of an educa- 
tional system is the extent to which it kindles in an 
individual a continuing desire and sense of responsi- 
bility for self-development and enlarged understand- 
ings. 
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Federal participation in meeting at least some of 
the costs of post-high-school education is already be- 
ing demanded. Questions of educational “rights” are 
certain to pop up if and when higher education is 
generally supported by taxes and hence becomes 
available to all who can — or hope they can — qual- 
ify. It is one thing to provide free educational oppor- 
tunities for those who can truly derive benefits from 
them; it is quite another thing to award Ph.D. de- 
grees automatically to those who have merely lived 
through 20 years of school attendance. And, in a 
democracy such as the United States is, we may be 
sure that much verbiage will be spilled before we 
emerge with a clear-cut, well-defined, generally ac- 
cepted policy on national education. 

But that is just the point to emphasize! The com- 
mittee is interested in your views on education and 
your reactions to its tentative conclusions. It is seek- 
ing answers to a host of tremendously difficult prob- 
lems affecting 168,000,000 United States citizens — 
and their descendants. 


William C. Potter: 1874-1957 


@ William C. Potter, 97, one of the world’s foremost 
bankers and industrialists and an emeritus life mem- 
ber of the M.I.T. Corporation, died in Albany, Ga., 
on January 2. He was 82 years old. 

Former president and board chairman of the 
Guaranty Trust Company of New York, Mr. Potter 
started his career as a mining engineer in the West. 
He extended his activities to Mexico and the South- 
west as general manager of the Guggenheim Ex- 
ploration Company and the American Smelting and 
Refining Company, and in 1911 became president of 
the Intercontinental Rubber Company. Soon after 
he joined the Guaranty Trust as a vice-president, Mr. 
Potter became a member of Guggenheim Brothers 
and continued to serve Guaranty Trust as a director 
and member of the executive committee. 

For his World War I service as chief of the Equip- 
ment Division of the Army Signal Corps, Mr. Potter 
won the Distinguished Service Medal. He returned 
to Guaranty Trust in 1921 as chairman of the board 
of directors, relinquished that post to be president 
of the bank for 13 years, and resumed the chairman- 
ship from 1934 to 1941. Mr. Potter was chairman of 
the bank’s executive committee until 1946, when he 
became a director, and last January was named a di- 
rector emeritus. He had also held directorships with 
the Federal Reserve Bank of New York, Anaconda 
Company, Bethlehem Steel Corporation, Atchison, 
Topeka and Santa Fe Railroad, and many other 
firms, and had served as treasurer and trustee of the 
Juilliard Musical Foundation. He was among the fi- 
nancial and industrial men who conferred with Pres- 
idents Herbert Hoover and Franklin D. Roosevelt 
concerning the restoration of confidence in the coun- 
try during the Depression and the changes in laws 
affecting banks and the stock market when the New 
Deal was in power. 

Mr. Potter is survived by two daughters, Mrs. Jean 
P. Allen of Southampton, Long Island, and Mrs. 
Charlotte P. Jennings of New York, and a grand- 
daughter. 
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Twenty-five Years Ago This Month . . . 


B On February 6, 1932, at the Hotel Statler there 
took place the 57th Annual Alumni Dinner with 
Bradley Dewey, ’09, the Association’s 38th President, 
as toastmaster. 

“Impelled by a warm fellowship and by a strong 
sense of loyalty,” in the words of the then Editor of 
The Review, James R. Killian, Jr., ’26, “to what might 
be better called their almus pater, graduates of 
M.I.T. instituted in 1876 the first Alumni Association 
Dinner. It was celebrated at Young's, and those of a 
total Alumni body of 122 who were present elected 
Robert H. Richards, ’68, President of the Association. 
From then until now that initiatory dinner . . . has 
been repeated yearly and elaborated with a zeal that 
has suffered no diminution. It has grown to be an 
outward manifestation of an inner unity between the 
Institute and its Alumni, an occasion for demonstrat- 
ing and cultivating a productive interrelationship.*® 

“After the dinner,” Editor Killian continued, “there 
were two scientific demonstrations and two speeches, 
in addition to the presentation of honorary member- 
ship in the Association to Mrs. Ellen King and a 
formal accolade to Professor James R. Lambirth. 

“The first scientific item was in charge of Profes- 
sors R. D. Bennett and B. E. Warren, 24. . . and 
it consisted of a demonstration of Geiger counters. 

. . Perhaps the most spectacular part of the dem- 
onstration was the loud clicks which were heard by 
the entire audience and which were produced by the 
mysterious cosmic rays which scientists are now try- 
ing so hard to explain. The second scientific experi- 
ment was that of the Van de Graaff 1,500,000-volt 
generator . . . operated and described by Professor 
Vannevar Bush, °16, and Mr. E. S. Lamar.” 

Between the two demonstrations Dr. Allan Winter 
Rowe, 01, spoke on undergraduate activities, and 
after the second came the address of the evening, by 
Dr. Compton on the educational objectives of the 
Institute. Of these he said: “There are two, and I 
think only two. One is the training of our students to 
understand and be adaptable in the world in which 
they live. The other is the application of science to 
human welfare through the advancement and appli- 
cation of knowledge, and the training of experts. . . . 
| would say that M.I.T. has been in the past, and can 
be even more in the future, a cultural and economic 
asset of far-reaching significance to this community, 
fo this country, and to the world.” 


® For 20 years the Association continued to dine annually 
at Young’s Hotel, the site of which was adjacent to Thompson’s 
Spa and Pie Alley; then five successive dinners took place at 
the old Exchange Club, near Post Office Square. During the 
frst eight years of the new century, the Alumni went across 
Boylston Street from Old Rogers to the Hotel Brunswick, since 
which time other Boston hotels have been favored as follows: 
the Somerset, six times; the Copley Plaza, thrice; and the 
Statler, twenty-one times. 
The setting for the dinner of 1909, to greet the Institute’s 
new sixth President, Richard C. Maclaurin, was Horticultural 
Hall, Boston; for that of 1913 it was the Hotel Plaza in New 
York. The first of the 10 dinners in Walker Memorial was in 
1918; on the occasion of the first and second Alumni Days, 
in 1935 and 1936, the dinners were held in Symphony Hall. 
On June 11, 1956, the 81st Annual Dinner of the Alumni 
Association was held in Rockwell Cage as the closing event of 
the 22d Alumni Day program. 
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On the Horizon 


February 16, 1957—10th M.1.T. Alumni Re- 
gional Conference, Chicago, Ill. Theme: “New 
Horizons for Industry — M.I.T. Mid-America 
Conference.” Speakers: President Killian; 
Deans E. P. Brooks, 17, and Pietro Belluschi; 
Professors Walter G. Whitman, °17, and John 
E. Arnold, ’40; Allen W. Dulles, Director, U.S. 
Central Intelligence Agency. (For further in- 
formation, consult John R. Kirkpatrick, °48, 
Arthur D. Little, Inc., 9 South Clinton Street, 
Chicago 6, Ill.) 


February 22-25, 1957 —“M.1.T. Week End in 
Havana,” M.I.T. Club of Cuba. (For reserva- 
tions, consult Antonio Helier Rodriguez, ’21, 
Concordia 61, Havana, Cuba.) 


March 7, 1957 —M.1.T. Club of New York — 
Dinner at Longchamps Restaurant, 42d and 
Lexington Avenue, 7:00 p.m. Speaker: Eger V. 
Murphree, ’23, Special Assistant to Secretary 
of Defense. Mr. Murphree will speak on 
“Guided Missiles.” (For further information, 
consult Anton E. Hittl, 36, M.1.T. Club of 
New York, 33 East 48th Street, New York 17, 
N.Y.) 

March 14-16, 1957 — 9th Annual Fiesta, M.I.T. 
Club of Mexico, Mexico City, D.F. (For reser- 
vations, consult Clarence M. Cornish, ’24, 
Margaritas 139, Villa Obregon, Mexico 20, 
D.F., Mexico.) 

June 10, 1957 —23d Alumni Day, 1957, M.I.T. 
Campus in Cambridge. 

September 6-7, 1957 — 2d Alumni Officers’ Con- 
ference, M.I.T. Campus in Cambridge. 


December 7, 1957—11th M.1L.T. Alumni Re- 
gional Conference, Pittsburgh, Pa. 











Following Dr. Compton’s remarks, President 
Dewey announced the conclusion of the evening's 
festivities in his long-to-he-remembered and dis- 
tinctly pronounced words: “The Alumni will now 
rise and sting the Sein Song.” 

. . . In tryouts held at Walker Gymnasium on 
February 10-11, Joseph L. Levis, ’26, qualified as a 
member of the U.S. team for the 1932 Olympics at 
Los Angeles where he took second in the individual 
foils competition. 

. . . Congratulations were being extended also to 
Major James H. Doolittle, ’24, as winner of the Ben- 
dix Trophy at the National Air Races for covering 
the 2,046 miles separating Burbank, Calif., and 
Cleveland, Ohio, at an average flying speed of 223 
miles per hour.t 


+ The 1956 Bendix Trophy was won by Captain Manuel 
J. Fernandez, Jr., U.S.A.F. by covering 1,120 miles from 
George A.F.B., Calif., to Oklahoma City, Okla., at an average 
of 666.661 miles per hour, thereby setting a new record. 
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Individuals Noteworthy 


@ Year-end news included the 17 promotions, elec- 
tions, or appointments which follow: 

Ralph T. Walker, 11, as Chairman of the Board of 
Trustees, New School for Social Research . . . Luis 
R. Gonzalez, 12, as a Director of Cia. Financiera de 
Inversiones, Inc., of San Juan, Puerto Rico. . . 
Everett S. Coldwell, ’15, as a Trustee, Roosevelt Hos- 
pital, New York; 

Edwin E. Aldrin, ’17, as Vice-president, Institute 
of the Aeronautical Sciences . . . Walter J. Beadle, 
‘17, as a member of the Advisory Board on Interna- 
tional Business, Chemical Corn Exchange Bank, New 
York . . . Walter G. Whitman, °17, as General 
Chairman, 1957 Nuclear Congress, Philadelphia; 

Albert L. Edson, ’21, as a member of the Massa- 
chusetts Airport Management Board . . . Robert J. 
Hull, ’23, as President, Cities Service Oil Company, 
Ltd., Toronto, Ont. . . . Edward J. Hanley, ’24, as 
a Director, Mellon National Bank and Trust Com- 
pany, Pittsburgh; 

James R. Killian, Jr., ’26, as a Trustee, Carnegie 
Foundation for the Advancement of Teaching . . . 
Sidney L. Kaye, ’30, as First Vice-president, Parker 
Hill Medical Center, Boston . . . Paul F. Genachte, 
‘33, as Director of the Atomic Energy Division, 
Chase Manhattan Bank, New York; 

Roland D. Glenn, ’33, as General Manager — 
Vinyls, Bakelite Company, Plastics Division of Union 
Carbide and Carbon Corporation . . . Maxwell D. 
Millard, ’33, as General Manager of Sales, American 
Steel and Wire Division, United States Steel Cor- 
poration . . . John H. Colby, ’35, as Vice-president 
and General Sales Manager, Johnson Service Com- 
pany, Milwaukee; 

Lincoln Paige, 35, as Vice-president, Empire Trust 
Company, New York . . . Semon E. Knudsen, ’36, 
as General Manager, Pontiac Division, General Mo- 
tors Corporation. 


@ Recent special honors came to Alumni and mem- 
bers of the Institute Faculty as enumerated below: 

To Robert J. King, 03, an honorary doctor of sci- 
ence, by Piedmont College, Demorest, Ga. . . 
Vannevar Bush, °16, honorary fellowship of the 
American College of Surgeons; 

To Howard W. Green, ’16, a citation for his con- 
tributions to the development and use of statistics in 
census enumeration, by the American Statistical As- 
sociation . . . Edward P. Warner, 17, a 1956 F.S.F. 
Award, by the Flight Safety Foundation, Inc.; 

To Julius A. Stratton, ’23, its 1957 Medal of Honor 
“for his inspiring leadership and outstanding con- 
tributions to the development of radio engineering 
as a teacher, physicist, engineer, author, and admin- 
istrator,” by the Institute of Radio Engineers; 

To Howard R. Batchelder, ?28, its Award of Merit, 
by the American Gas Association Operating Section 

. William H. Radford, 32, and Milton C. Shaw, 
M.LT. Professors, respectively, of Electrical Com- 
munications and Mechanical Engineering, alumni 
citations for showing “that sense of enterprise and 
civic responsibility that gives strength and purpose 
to our free way of life . . .” by Drexel Institute of 
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Technology on the occasion of its 65th Anniversary 
Convocation; 
To R. B. Woodward, ’36, an honorary doctorate of 


science, by Yale University . . . José M. Bosch 
Aymerich, °46, first prize in architecture, by Spain's 
1956 Bienale Hispano-Americana . . . George R 
Harrison, Dean of the Institute’s School of Science, 
the first Pittsburgh Spectroscopy Award, by the 
Spectroscopy Society of Pittsburgh. 


75 Years of The Tech 


@ In celebration of three quarters of a century of 
service to Technology, the managing board of The 
Tech, with John A. Friedman, ’57, as editor, and 
Robert G. Bridgham, ’57, business manager, has pub- 
lished a 12-page souvenir issue of this newspaper, 
dated December 20, 1956. The first page of this un- 
usual issue contains a large photograph of the main 
entrance to Building 10 and part of the Great Court 
as it appears today. On page 2 we find a facsimile of 
a letter of congratulation to the editors and staff of 
The Tech from President James R. Killian, Jr., ’26, 
and, by way of comparison, a list of the original staff 
together with the names of current staff members. 
In addition, two points of view on college newspa- 
pers are expressed; one from an editorial taken from 
the first issue of The Tech, and the other an expres- 
sion of views of the present staff. 

The remaining 10 pages of the souvenir issue are 
given over to an historical résumé of Technology af- 
fairs as recorded in earlier issues of The Tech, whose 
first issue appeared in mid-November, 1881. The 
Tech has been published ever since and today is the 
oldest extracurricular activity of the student body. 

The pages of this special issue of The Tech recall 
the establishment of M.LT. by William Barton 
Rogers, and summarize important M.I.T. events prior 
to 1881 when the student publication was initiated 
by Harry W. Leonard, ’83, Henry F. Ross, ’82, Isaac 
W. Litchfield, 85, and Walter B. Snow, ’82. Other 
eras in Technology's history are treated under the 
headings: “1881-1888: Life Begins at Eighty-One,” 
“1889-1897: Struggle Brings Satisfaction,” “1898- 
1909: Years of Confident Expansion,” “1910-1918: A 
Change of Address,” “1919-1928: New Ideas Create 
New Spirit,” “1929-1939: Expansion Despite De- 
pression,” “1940-1949: Measure of Stature,” and 
finally, “1949-1956: Procession to Prominence.” 

Throughout its seven and one-half decades of 
service to M.I.T. students, Faculty, and Administra- 
tion, The Tech has faithfully reported “all the news 
that’s fit to print”; it has editorialized on many topics; 
it has been instrumental in presenting the students 
views on Institute matters; it has taken up the cudg- 
els for many Technology reforms. However, it has 
not explained why this venerable publication is 
stoutly to be known as THE Tech. But, after one has 
passed the Biblical age of “three score and ten years,” 
perhaps quibbling over the relative emphasis of an 
article and a noun is a detail of no great importance. 

And so — with a mere 59 years of continuous edi- 
torial service to its credit — the relatively young and 
chipper Technology Review salutes its older brother, 
along with the able staff who produced the 75th an- 
niversary number of The Tech. 
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Magnetic Tape Recording 


& Magnetic tape recording is used extensively in 
many fields for the recording and reproduction of 
experimental data. For many applications, the small 
amounts of amplitude fluctuation and time error 
(flutter) encountered in conventional data recorders 
can be tolerated. In applications requiring an un- 
usually high degree of accuracy in recording and 
reproducing amplitude and phase information, how- 
ever, severe restrictions are placed on the types of 
data storage and playback facilities that can be 
utilized. Some reduction in time errors has been 
achieved with special data recorders. Tape recording 
offers so many advantages that additional efforts to 
reduce time errors are well warranted. 

The usual specifications for tape recorders are 
based on measurement procedures which include 
frequency components up to about 300 cycles per 
second. A recent investigation, conducted at the 
M.I.T. Acoustics Laboratory, shows that flutter ef- 
fects at higher frequencies may be even greater than 
those observed by conventional techniques. This in- 
vestigation was initiated by F. Mansfield Young, ’48, 
and conducted by Roger H. Prager, °55, of the Di- 
vision of Sponsored Research, with the assistance of 
Gabriel Farrell, Jr., of the D.S.R. staff and Robert M. 
Stein, ‘59, a student in the Department of Electrical 
Engineering. The work, in the Institute’s Acoustics 
Laboratory, was sponsored by the Bureau of Ships, 
Department of the Navy. 

The Axis Crossing Interval Meter (ACIM), devel- 
oped in the Acoustics Laboratory, has been used for 
futter measurements. This instrument is an FM 
discriminator which produces an output voltage 
proportional to the time intervals between the zero 
values of an alternating signal. Flutter was measured 
in terms of fluctuations in time intervals upon play- 
back of a periodic recorded signal. 

The Ampex Model 3078 dual-channel data re- 
corder, widely used in technical applications, was 
used in this study. Broadband measurements of total 
futter, using the axis crossing interval meter, yielded 
the data in the left-hand portion of the diagram. 
Even the broadband measurement is well within the 
manufacturer’s specification up to 4,000 cycles per 
second. 

The center graph shows a typical cumulative 


spectrum of the flutter, measured with a variable 


low-pass filter at the output of the ACIM. The results 
indicate that the flutter consists of two components: 
(1) a broadband effect causing the spectrum to in- 
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crease gradually, and (2) a relatively narrow band 
component causing a sharp rise in the vicinity of 
3,000 cycles per second. The former is the result of 
background noise superimposed on the recorded test 
signal by recording and playback processes. The nar- 
row band component arises from a mechanical vibra- 
tion which introduces relative motion between the 
tape and the heads. 

Since flutter is observed as fluctuations in the time 
scale of the recorded signal, the study of flutter is 
greatly aided by use of statistical methods. The sta- 
tistical properties of fluctuating signals have been 
studied extensively during recent years. Of particular 
interest for such a signal is the degree to which the 
fluctuations in two samples of the signals remain 
consistent as the samples are taken further and 
further apart in time. Such a property is measured 
quantitatively by the autocorrelation function of the 
fluctuations. 

The autocorrelation function of the flutter has 
been used to obtain more detailed information about 
its components. A typical autocorrelation function, 
shown in the right-hand part of the diagram, is the 
sum of an exponentially decreasing cosine compo- 
nent (arising from vibrational flutter) and an addi- 
tional component (arising from noise flutter). The 
composite function shown for the total flutter was 
obtained for a high recording level. At low levels, 
the autocorrelation function takes on the shape 
shown for the noise flutter component. The fre- 
quency and bandwidth of vibrational flutter can be 
measured from the frequency and decay of the 
cosine component in the autocorrelation function. 
The center frequency of the vibration is found to 
be roughly 2,700 cycles per second and the band- 
width is about 200 cycles per second. 

Vibrational flutter is usually attributed to longi- 
tudinal vibration in an unsupported length of tape 
as it moves past the recording and playback heads. 
Comparative measurements between the two chan- 
nels of the recorder demonstrated conclusively that 
the vibration is longitudinal with respect to direction 
of the tape motion but the results suggest that the 
vibration is probably in the heads themselves rather 
than in the tape. The vibration frequency appeared 
independent of mechanical properties of the tape. 
Both record and playback heads have resonances at 
2,700 cycles per second, but they also exhibit other 
resonances that do not show up in flutter measure- 
ments. Further study is required to determine the 
excitation mechanism which selects this particular 
resonance. 


AUTOCORRELATION FUNCTION 
OF FLUTTER. 20 kc RECORDED 
AT 30°/SEC 
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New Approach to Science Teaching 


@ During a three-day conference at M.I.T. from De- 
cember 10 to 13, leading scientists and secondary 
school educators inaugurated a program which they 
hope will result in new teaching effectiveness and 
attracting more young people to the crucial field of 
science. Representatives of Harvard University, Cali- 
fornia Institute of Technology, Cornell University, 
the University of Illinois, and Bell Telephone Labo- 
ratories joined with M.I.T. Faculty members and 
secondary school educators in the project. A new ap- 
proach for the teaching of high school science is be- 
ing sought with the support of a grant of $303,000 
by the National Science Foundation to the Institute. 

In announcing the grant in Washington on De- 
cember 10, Alan T. Waterman, Director of the Na- 
tional Science Foundation, said: “The Foundation 
has long realized the need of teachers of secondary 
school science for better textbooks, better materials, 
better instruction techniques. Teachers need up-to- 
date tools to do a competent teaching job. We be- 
lieve, however, that we must make a broad attack on 
the problem, rather than approach it on a bits-and- 
pieces basis.” 

New laboratory equipment, films, textbooks, and 
even do-it-yourself laboratory kits for experiments at 
home are to be considered as possible means of ex- 
citing greater enthusiasm for science, especially in 
high schools where courses in physics and chemistry 
have begun to languish. But, according to Jerrold R. 
Zacharias, M.I.T. Professor of Physics, who is chair- 
man of the Physical Science Study Committee 
organizing the project, the primary consideration is 
the question of what should be taught. Physics and 
chemistry are not static subjects and should be 
taught in a way that will enable students to compre- 
hend exciting new developments, he explained. 

James R. Killian, Jr., ’26, President of M.I.T., said: 
“It is now becoming recognized that the current 
fashion of blaming the shortage of scientists on the 
shortage of competent teachers in the secondary 
schools is not a wholly adequate explanation. 

“Secondary school teachers and college teachers of 
science and mathematics must join forces to devise 
new courses, new texts, new teaching aids which will 
eliminate outmoded concepts, inadequately defined 
units, lack of coherence and which, instead, will pro- 
vide both teachers and students with more penetrat- 
ing and richer scientific content.” 

The group includes Vannevar Bush, ’16, retired 
President of Carnegie Institution of Washington, who 
is now at M.I.T., and two Nobel Prize winners — 
I. I. Rabi of Columbia University who is a visiting 
professor at M.I.T. this year, and Edward Purcell, 
Professor of Physics at Harvard. 

Other members of the committee are: Henry 
Chauncey, President of the Educational Testing 
Service, Princeton University; Nathaniel H. Frank, 
23, Head of the Institute’s Department of Physics; 
Francis L. Friedman, *49, Associate Professor of 
Physics at M.I.T.; Edwin H. Land, President of Fo- 
laroid Corporation and Visiting Institute Professor at 
M.LT.; Morris Meister, Principal of Bronx High 
School of Science; and Walter Michels, Head of the 
Science Department at Bryn Mawr College. 
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Visiting Committee Report on Humanities 


™ Members of the Visiting Committee on the De- 
partment of Humanities* met at Cambridge and 
Boston for an all-day meeting on Saturday, March 3, 
1956. Present for the Committee were Messrs. 
Barker, Brown, Desmond, MacCallum, Mendenhall, 
Price, and Chairman Barker. Both Robert M. Kimball, 
°33, Secretary of the Institute, representing the In- 
stitute Administration, and Professor Howard R. 
Bartlett, Head of the Department, were present 
throughout. 

The morning session and part of the afternoon 
were devoted to presentations by 12 senior Faculty 
members of the Department who spoke on their in- 
dividual responsibilities for the curriculum. All 
Faculty members of the Department joined the Com- 
mittee for luncheon at the Faculty Club. An execu- 
tive session of the Committee (with Professors 
Bartlett and Edward N. Hartley, Associate Professor 
of History) in the afternoon gave an opportunity for 
the Committee to discuss the work of the Depart- 
ment and its problems in substantial detail. The 
senior Faculty members of the Department, together 
with John E. Burchard, ’23, Dean of the School of 
Humanities and Social Studies, and Mr. Kimball, 
dined with the Committee at the Algonquin Club in 
the evening, which afforded opportunity for further 
discussion. 

The Committee feels that satisfactory progress is 
being made by the Department, and takes this op- 
portunity of reaffirming its previous judgment as to 
the desirability of Course XXI in the Institute's cur- 
riculum. The Institute Administration and the De- 
partment are fully conscious of the fact that this 
Course needs a descriptive name in addition to its 
Roman numeral designation. The Committee be- 
lieves that this is a matter of substantial importance, 
although it was unable to make a satisfactory sug- 
gestion. 

After the very thorough review of the work of the 
Department (made possible by the co-operation of the 
Faculty members who met with it), the Committee 
is unhesitatingly unanimous in stating its convic- 
tion as to the importance of the Humanities Depart- 
ment in the training of M.I.T. men if they are to take 
their rightful places in the dynamic world of the 
present age. With the increasing complexity of this 
civilization and its problems, specialized engineering 
and scientific training must be supplemented with 
such broadening and humanistic studies as are pre- 
sented by this Department. 

The Committee wishes to express its appreciation 
of the time and effort which Professor Bartlett and 
his associates gave unstintingly to the Committee in 
its consideration of the Department's problems. 

The report of the Visiting Committee was pre- 
sented to the M.I.T. Corporation at its meeting on 
June 8. It was reviewed by the Executive Committee 
on August 30 and made available for publication in 
The Review on October 25, 1956. 


* Members of this Committee for 1955-1956 were: James 
M. Barker, ’07, chairman, Frederick W. Barker, 712, William 
H. MacCallum, ’24, Richard P. Price, ’25, Jacques Barzun 
(resigned February 16, 1956), Alan W. Brown, John J. Des- 
mond, Jr., Theodore P, Ferris, and Thomas C. Mendenhall. 
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M.1.T. 
Playing 


Harvard 
Wesleyan 
Bradford 
Durfee 
Wesleyan 
C.C.N.Y. 
U. of Mass. 
Coast Guard 
Boston U. 
W.P.I. 
N.E. College 
Trophy 
U. of Mass. 
Middlesex 
St. George 
Lawrence 
Acad, 
U. of Mass. 
U. of Mass. 
Boston U, 
Harvard 
Boston U. 
Northeastern 
Army 
M.I.T. Frosh 
Bowdoin 
Northeastern 


Stevens 
Army 
Trinity 
Trinity 
Andover 
Trinity 
Milton Acad. 
Coast Guard 
Coast Guard 
Tufts 
Trophy 
Harvard 
Boston U, 
Northeastern 


Calendar of Technology Sports 
Time 
Date P.M. Event 
Feb. 5 4:00 Vars. Squash 
Feb. 6 6:30 JV Basketball 
Feb. 6 7:30 Vars. Fencing 
Feb. 6 8:15 Vars. Basketball 
Feb. 9 2:00 Vars. Fencing 
Feb. 9 2:00 Vars. Hockey 
Feb. 9 2:00 Vars. Swimming 
Feb. 9 3:00 Vars. Wrestling 
Feb. 9 8:30 Vars. Basketball 
Feb. 10 Skiing 
Feb. 12 7:15 Vars. Swimming 
lFeb. 13 3:00 JV Squash 
iFeb. 18 3:00 Frosh Swimming 
lFeb. 138 4:00 Frosh Hockey 
iFeb. 18 4:00 Frosh Wrestling 
Feb. 13 4:00 Vars. Wrestling 
Feb. 13 6:15 Frosh Basketball 
Feb. 13 7:30 Vars. Fencing 
Feb. 13 8:15 — Basketball 
Feb. 15 Vars. Rifle 
Feb. 15 4:00 Vars. Squash 
Feb. 15 6:15 > Basketball 
Feb. 15 8:15 Vars. Basketball 
Feb. 16 1:00 Frosh and Vars. 
Indoor Track 
Feb. 16 2:00 Vars. Fencing 
Feb. 16 2:00 Vars. Hockey 
|Feb. 16 2:00 Vars. Squash 
Feb. 16 2:00 Frosh Squash 
|Feb. 16 2:00 Frosh Swimming 
iFeb. 16 2:80 Vars. Swimming 
|Feb. 16 4:80 Frosh Hockey 
Feb. 16 7:00 Frosh Wrestling 
| Feb. 16 8:30 Vars. Wrestling 
Feb. 17 Skiing— 
| Feb. 19 7:00 JV Basketball 
Feb. 19 7:30 Vars. Fencing 
Feb. 20 6:15 Frosh Basketball 
F. S. Lincoln, ’22 
Caught at sunrise on 
a week end are these 
commercial fishing ships 
at Brigham’s Shipyard, 
whose president is Theo- 
dore W. Brigham, ‘00. 
Greenport, Long Island, 
is the locale. 
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At 


M.LT. 
Wesleyan 
M.LT. 


Wesleyan 
C.C.N.Y. 
U. of Mass. 
M.LT. 
M.LT. 
W.P.I. 
Manchester, 
Vt. 
M.LT. 
M.LT. 
St. George 
M.LT. 


U. of Mass 
U. of Mass. 
M.LT. 
M.LT. 
M.LT. 
Northeastern 
M.LT. 
M.LT. 
M.L.T. 
Northeastern 


M.LT, 
M.LT. 
Trinity 
Trinity 
Andover 
Trinity 
Milton Acad. 
New London 
New London 
Laconia, 
N.H. 
Harvard 
M.LT. 
Northeastern 


Date Time 

P.M. Event 
Feb. 20 7:30 Vars. Swimming 
Feb. 20 8:15 Vars. Basketball 
Feb. 21 7:00 Frosh Swimming 
Feb. 22 2:00 Vars. Fencing 
Feb. 22 4:00 Vars. Hockey 
Feb. 22 8:45 Vars. Basketball 
Feb. 23 2:00 Vars. Hockey 
Feb. 23 2:00 Vars. Squash 
Feb. 23 2:00 Frosh Squash 
Feb. 23 2:00 Vars. and Frosh 

Indoor Track 

Feb. 23 8:30 Vars. Wrestling 
Feb. 23 8:30 Vars. Basketball 
Feb. 24 Skiing— 
Feb. 27 3:30 Vars. Swimming 
Feb. 27 4:00 Frosh Squash 
Feb. 27 6:30 Frosh Basketball 
Feb. 27 6:30 Frosh Hockey 
Feb. 27 7:00 Frosh Swimming 
Feb. 27 7:30 Frosh Wrestling 
Feb. 27 8:00 Vars. Hockey 
Feb. 27 8:15 Vars. Basketball 
Mar. 1 6:30 JV Basketball 
Mar. 1 7:30 Vars. Hockey 
Mar. 1 8:15 Basketball 
Mar. 1 Vars. Rifle 
Mar. 1-2 Vars. Fencing 
Mar. 1 Vars. Squash 
Mar. 2 2:00 Vars. Swimming 
Mar. 2 2:00 Frosh Swimming 
Mar. 2 Indoor Track 
Mar. 2 Vars. Wrestling 
Mar. 5 7:00 Vars. Hockey 
Mar. 5 7:00 Frosh Swimming 
Mar. 8-9 Vars. Squash 
Mar. 8-9 Vars. Swimming 
Mar. 8-9 Frosh Swimming 
Mar. 9 Vars. Wrestling 
Mar. 9 Frosh Wrestling 
Mar. 15 Vars. Rifle 
Mar. 15-16 Vars. Fencing 


M.LT. 
Playing 


Brown 
Northeastern 
Brown 

Holy Cross 
Colby 

Pratt 
Alumni 
Amherst 
Amherst 

U. of N.H 


Albany State 
Teachers 
Stevens 
Foley 
Memorial 
Springfield 
Andover 
Tufts 
Tufts 


Gardner HS. 


Boston U. 
Tufts 

Tufts 

Coast Guard 
U. of N.H. 
Coast Guard 
Tufts 


At 


Brown 
M.LT. 
M.LT. 
M.L.T. 
M.L.T. 
Pratt 

M.LT. 
M.LT. 
M.LT. 
M.LT. 


AS.T. 


Stevens 

Franconia, 
N.H. 

Springfield 

M.LT. 

Tufts 

M.LT. 

M.LT. 

M.L.T. 

M.LT. 

Tufts 

New London 

U. of N.H. 

New London 

M.L.T. 


New EnglandsM.LT. 


Yale 
W.P.L. 


M.LT. 


Worcester 


Moses Brown M.LT. 


IC4A (N.Y.) 
Dartmouth 
Holy Cross 


4% 4 
Dartmouth 
Holy Cross 


Brookline H.S.M.LT. 


Nationals 
NEISA 
NEISA 
NEIWA 
NEIWA 
B.C. 
Easterns at 


New York 


M.LT. 

U. of Conn. 
U. of Conn. 
Williams 
Williams 
B.C, 

New York 











Games Played 


Date 
Dec. 15 
Dec. 15 
Dec. 15 
Dec. 15 
Dec. 15 
Dec. 15 


Dec. 19 


Dec. 19 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 8 
Jan. 9 
Jan. 
Jan. 


Jan. 1] 
Jan. 1) 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
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Event 


Vars. Basketball 
Frosh Basketball 
Vars. Hockey 


Vars. Squash 


Vars. Swimming 
Frosh Wrestling 


Frosh Basketball 
Frosh Hockey 


Vars. Swimming 
Vars. Wrestling 

Frosh Wrestling 
Vars. Basketball 
Vars. Basketball 
Vars. Swimming 
Frosh Swimming 
Frosh Basketball 


Vars. Hockey 
Vars. Rifle 


Vars. Fencing 


Vars. Hockey 


Frosh Hockey 


Vars. Squash 


Frosh Squash 
Frosh Swimming 
Frosh Basketball 
Frosh Squash 


Scores 

Winner Loser 
Springfl’d 78| M.L.T. 
M.LT. 92 | Exeter 
Hamilton 5| M.LT. 
M.L.T. 9 | Adelphi 
M.L.T. 60 | R.P.I. 
Scituate 
High Sch. 21 | M.IL.T. 
M.LT. 67 | Belmont 

Hill 
Belmont 
Hill 10 | M.L.T. 
Harvard 69) M.L.T. 
Harvard 17/|M.LT. 
Harvard 27 | M.1.T 
M.I.T. 69 | Lowell 
Harvard 76/M.1.7 
M.LT. 60 | Tufts 
M.L.T. 56 | Tufts 
M.LT. 72 | Governor 
| Dummer 

Williams 16) M.I.T. 


60 
69 


0 
26 


29 


0 
17 
6 
] 
52 
60 
26 
19 


43 
9 


Postal match with University 


of N.H. No results to date. 


M.CT. 17 | Trinity 
Bowdoin 5|M.1.T 
Middlesex 7 | M.I.T. 
Williams 9) M.LT. 
Brooks 5|M.LT. 
Exeter 58 | M.LT. 
M.LT. 78 | Harvard 
Harvard 9] M.LT. 


10 


wo » 


0 
0 
19 
76 





0 


<4 Harold E. Edgerton, ’27, Professor of Electrical Measure- 
ments at the Institute, recently obtained this double flash of 
Charles Batterman, diving coach at M.1.T. 


William T. Hall: 1874—1957 
@ William T. Hall, 95, Associate Professor of Ana- 


lytical Chemistry, Emeritus, died in Rochester, Mass., | 


on Friday, January 4, at the age of 82 years. 

An active member of the M.I.T. Faculty for 42 
years, Professor Hall was born in New Bedford, re- 
ceived his bachelor’s degree at M.I.T., and studied 
at the University of Gottingen, Germany, before 
joining the Institute staff in 1898 as assistant in ana- 
lytical chemistry. He was associate professor from 
1918 until his retirement in 1940, and from 1942 to 
1943 he headed the science department at Thayer 
Academy in South Braintree, Mass. 

The author and translator of many chemical texts 
and reference works, Professor Hall was assistant 
editor of Chemical Abstracts for 50 years and was a 
member of the American Chemical Society, Ameri- 
can Association for the Advancement of Science, and 
Sigma Alpha Epsilon. 

Professor Hall is survived by his wife, the former 
Agnes D. Allen; a son, William A., of Philadelphia; 
four daughters, Catherine S. and Margaret D., both 
of Rochester, Mrs. Stanley J. Mannette of Boston, 
and Mrs. George W. Schell of Havertown, Pa.; and 
a brother, George A. Hall of Portsmouth, N.H. 


Visiting Committee Report on Architecture 


® The Visiting Committee on the School of Architec- 
ture and Planning*® met at M.I.T. on Saturday, 
March 3, 1956 in the office of Pietro Belluschi, Dean 
of the School of Architecture and Planning. Present 
were Charles Abrams, William T. Aldrich, ‘O01, 
Thomas C. Desmond, ‘09, Minoru Yamasaki, and 
William Emerson, chairman. During the morning ses- 
sion, and/or at lunch, President James R. Killian, 
Jr., 26, Vice-president Julius A. Stratton, ’23, Dean 
Belluschi, and Professors Frederick J. Adams and 
Lawrence B. Anderson, ’30, were also present. 

After introductory remarks by Dean Belluschi, the 
Committee first considered the School's growing re- 
sources in fellowships, professorships, and sponsored 
research projects. 

Particular attention was given to the methods of 
teaching History of Architecture by Albert Bush- 
Brown, Assistant Professor of Architectural History, 
and to the report of the ad hoc committee appointed 
by President Killian to consider the future needs of 
the Department of City and Regional Planning. 

Professor Bush-Brown made an excellent analysis 
of the material and procedure he is using in teaching 
the history of architecture. It is proposed that even- 
tually there shall be two history courses, one each in 
the third and fifth years in place of the present 
single course in the third year. Throughout these 


* Members of this Committee for 1955—1956 were: William 
Emerson, chairman, William T. Aldrich, 01, Thomas C. Des- 
mond, ’09, H. Kenneth Franzheim, 13, Thomas D’A. Brophy, 
"16, Charles Abrams, Richard M. Bennett, Samuel A. Marx, 
and Minoru Yamasaki. 

(Concluded on page 222) 
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Education for Our Industrial Society 


Proper instruction, inspiration, and social support 
can raise society to higher levels of achievement 
by liberating the creative energies of our people 


T HERE is no topic which can arouse more passionate 
discussion than that of education. It is a subject 
which stirs our hopes, our prejudices, and our fears. 
It is natural that we should want to transmit to the 
young the knowledge, the experience, and the wis- 
dom which our civilization has gained, but it is not a 
task which we do easily or well. We are often over- 
anxious. The rites de passage of the primitive tribes, 
the Spartan dormitories, the medieval apprentice- 
ships and the English public schools have shown ele- 
ments of a stern approach to the subject which has 
often tended to make the education of the human 
race a long agony of psychological discomfort. “Spare 
the rod and spoil the child,” while it suggests that 
things learned with pain have remembered signifi- 
cance, illustrates the blind fierceness with which 
human society has endeavored to protect and per- 
petuate itself. 

Even today education is a focus for many social 
tensions. We try to protect our youth from heresy by 
teachers’ oaths. We direct searching glances at our 
educational system when we run short of engineers 
and scientists. We pillory it for producing uncultured 
technicians in response to the demands of a mate- 
tialistic age. We blame it for sloth, incompetence, 
and juvenile delinquency. The concern with which 
we view our educational methods and objectives is 
often so profound that it must surely reflect some 
deep anxiety about the standards and wisdom of our 
society. 

It would be wrong however to assume that, be- 
cause we live in difficult times or because there is 
criticism from one quarter or another, our present- 
day educational pattern which has been evolved 
through the efforts of many wise men is a weak or in- 
efficient instrument. It has great elements of strength, 
not the least of which is its capacity for change and 
evolution. It is remarkable how the immense variety 
of new scientific knowledge only recently acquired 
is now assimilated by many young minds in a space 
of a few years at school, without driving out the older 
aspects of our inherited educational tradition. It is 
remarkable how many people are now capable of un- 
derstanding ideas which were formerly only appre- 
ciated by the very few. In fact the development of 
our educational system reflects the development of 
> The text of this article was originally presented as the 
Mollie B. Mandeville Lecture at Brown University on April 


25, 1956, while Dr. Hawthorne was Hunsaker Professor of 
Acronautical Engineering at M.1.1 
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by WILLIAM R. HAWTHORNE 


the society in which we live, hence it is not surpris- 
ing that our educational process today is expensive, 
complex and difficult. 

Let us consider one aspect of the problem of edu- 
cation — the impact of the growth of science and en- 
gineering as a major human activity on our educa- 
tional policy. I do not wish to discuss the questions of 
how to teach engineering as a specialized subject. 
This we can leave to schools of engineering such as 
yours. Instead I want to discuss whether we can con- 
tinue to regard science and engineering as subjects 
which need only be taught to specialists or whether 
science and applying science should be taught even 
to those who will not eventually become scientists or 
engineers. 

The fact is that all communities today are drawing 
their real power — the power which supports their 
commercial and political strength — from their indus- 
tries, and particularly from those industries in which 
applied science and technology play dominating 
roles. We no longer live in a primarily agricultural or 
mercantile society. Ours is an industrial society. 

In this society, as in earlier ones, finance and com- 
merce still play important roles. When the industrial 
revolution started in England in 1760, new ideas and 
developments in commerce went hand in hand with 
the new notion of applying the results of scientific 
investigation to useful purposes. The development of 
the steam engine by the mechanic James Watt 
needed the support of cheap capital as well as the coun- 
sel of the scientist, Professor Joseph Black of Glasgow. 
The growth of economic theory and its application 
has been a major factor in the creation of our indus- 
trial society. But our power today rests basically in 
our ability to turn natural resources into machines or 
means of sustenance or defense. It is this power 
which has enabled us to free slaves, live longer, and 
increase Our population. It has given more leisure, 
and the opportunities leisure affords, to millions 
rather than to a very few. It has led us to new philo- 
sophical speculation and inquiry and has altered the 
relations between man and man. The development of 
this basic power has been, and is, one of the triumphs 
of the human mind. We describe the intellectual ac- 
tivities involved as science, applied science, and tech- 
nology. 

In the Seventeenth Century the examination of na- 
ture, divorced from religious mysticism, attracted the 
interest of many brilliant thinkers. It was not done in 
academic isolation, for many of the philosophers of 
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Robert R. Shrock, Professor of Geology, and two of his stu- 
dents at the Institute exemplify the author's contention: “It is 
remarkable how the immense variety of new scientific knowl- 
edge, only recently acquired, is now assimilated by many 
young minds in the space of a few years at school without 
driving out the older aspects of our inherited educational 
tradition.” 


the day were also men of affairs. In England, Newton 
became responsible for the Royal Mint and was 
involved in other government activities. Locke 
founded the Board of Trade. The beginning of the 
Eighteenth Century saw the intellectuals and aristo- 
crats of England applying the scientific method to 
agriculture and manufacture. In 1760 there was an 
unparalleled surge of innovations in transport, trade 
and finance and, importantly, in engineering and in- 
dustry. T. S. Ashton quotes a schoolboy’s apt remark: 
“About 1760 a wave of gadgets swept over England.” 
Whatever the reasons for the suddenness with which 
the industrial era started, it was not the result of a 
series of inventions randomly achieved by unschooled 
mechanics supported by greedy entrepreneurs. Profit 
and random invention were no new thing. They were 
the incentive and the evolutionary steps in the 
growth of manufacture and trade throughout the 
ages. Much of the invention had been passed along 
from journeyman to apprentice in the form of what 
we now call “know-how” — a knowledge of the how to 
do things rather than the why of doing things. Ap- 
prentices learned the know-how as braves in a primi- 
tive tribe by watching, trying, being cuffed, and 
trying again. There are many group activities today 
in industry and elsewhere in which this useful pro- 
cedure is stil] applied. 
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But, if the industrial developments which marked 
the beginning of the industrial revolution could be 
traced only to a remarkable number of random in- 
ventions, it would be difficult to explain the develop. 
ments which have continued with quickening pace 
ever since. The great innovation of the industrial 
revolution was to use the methods of natural philoso. 
phy for practical purposes. This has not taken the 
randomness out of invention, but it has supplied, and 
continues to supply, not only new understanding 
from which more inventions can spring but also new 





methods by which they can be nurtured. Our indus-| 
trial era has therefore been inspired by a new intel-| 
lectual activity. It is new not because men’s minds} 
are sharper, but because the intellectual energy pre-| 
viously devoted to philosophical speculation about 
man’s spirit and man’s place in the universe has been 
directed to understanding nature itself and the arti- 
facts which we ourselves have built. This is an alto- 
gether easier problem and we have made good 
progress with it. 

It was fortunate that the natural philosophers who 
contributed to the knowledge on which much early 
invention was based, did not distinguish too clearly 
between the pure and applied branches of their sub- 
ject. If they had, the growth of much new knowledge 
would have been retarded. They might have confined 
themselves to studying natural phenomena, and ob- 
taining important scientific results, which they would 
then.expound to fellow scientists and students. Per- 
haps a few of their listeners might have had flashes 
of inspiration in which they invented some useful de- 
vice based on the new discovery. The true philoso- 
phers would doubtless shudderingly withdraw their 
minds from such indecent thoughts. The mere mortals 
would be tempted to speculate further. They would 
become obsessed with the idea and hurry to get 
backers, patents, and manufacturing resources. Like 
Boulton and Watt they would have to devise methods 
of manufacture and train men in new skills. In much 
of their training they would pass on rules, proce- 
dures, and cautionary hints. The trainees would then 
train others, passing on know-how and taboos. If 
their machines were useful, a thriving group would 
establish itself around their design, manufacture and 
sale. Rival groups might arise to contest their sales. 
Much know-how might pass between the groups by 
purchase, capture, or stealth. Our group would de- 
fend itself by legal and financial means. Some mem- 
ber of it might devise a new process of manufacture 
or change the configuration of the machine. When 
tried, these might be found to give our group an ad- 
vantage —no one would quite know why. Our erst- 
while, but now depraved, philosopher might return 
to the pure scientist, whose discoveries were the basis 
of the original machine, with the problem which the 
competition or the new discovery posed. Here, of 
course, he would be coldly received. The distinction 
between the pure and the applied, between science 
and engineering would be clearly drawn. The pure 
scientist would not even attempt to understand the 
problem. His intellectual energy would be devoted to 
solving the mysteries of nature and not to elucidating 
the insignificant troubles of some man’s profitable but 
vulgar toy. In any case he would have to talk with a 
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lot of unscientific fellows who would have no good 
records of what they had done, who could not sepa- 
rate their feelings from the facts and who would be 
unable to explain the reasons for their actions. The 
communication of ideas would be so difficult that 
nothing would be achieved. Our inventor would have 
to solve the problem himself. This he would try to do, 
but having spent so long in all the various unscien- 
tific problems of launching his enterprise, he would 
find his knowledge rusty and his thinking unsure. At 
the same time he would still have the enterprise to 
manage, the customers to persuade or mollify, new 
capital to raise and new designs to bring forward. He 
might hire a young renegade scientist to help, but the 
young man would have problems of communication 
too. He would not be accepted by the others in the 
company, he would not be familiar with the know- 
how, and his attempts to tamper with the machine, 
the basis of their livelihood, would be feared and re- 
sented, particularly by those who had high status 
because of their superior know-how and knowledge 
of the taboos. Eventually the originator of the ma- 
chine would die and the bright young man would 
take his objectionable ideas somewhere else. The 
company would then emphasize its taboos and codify 
its know-how in precious little black books which 
would be kept in a safe place by a few, or perhaps 
only one, responsible man. It would coast slowly to 
its bankruptcy, sustained by excellent traditions and 
a generous policy to its employees. Its machines un- 
doubtedly would have served a useful purpose, and 
salaries and dividends would have been paid. 

Many companies have suffered such, or equivalent, 
fates, and the knowledge which they seemed to pos- 
sess and which could perhaps have been made ex- 
plicit, has passed into the lore with which our 
industrial society abounds. 

Fortunately not all the natural philosophers re- 
tained such purity of spirit. Some were prepared to 
study machines as well as nature. The results of their 
study were particularly remarkable in the example of 
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The study of servomechanisms, 
as exemplified in this photo- 
graph in one of the Institute's 
laboratories, effectively inte- 
grates a wide range of engi- 
neering and scientific disci- 
plines. Such integration helps 
to advance education in an in- 
dustrial saciety; it helps re 
mind us — “The fact is that all 
communities today are draw- 
ing their real power —the 
power which supports their 
commercial and political 
strength — from their indus- 
tries, and particularly from 
those industries in which ap- 
plied science and technology 
play dominating roles. We no 
longer live in a primarily agri 
cultural or mercantile society 
Ours is an industrial society.” 





the steam engine. Carnot, Clausius, Kelvin, Rankine, 
and many others were interested in the steam engine 
because it posed the problem of how efficiently a heat 
engine could be made to convert the energy in fuel 
into mechanical work. Their attempts to understand 
it led to the formulation of the second law of thermo- 
dynamics and to the new thermodynamic concept of 
entropy. It should be a source of great stimulation to 
technologists that the most sweeping philosophical 
hypothesis of the Nineteenth Century was inspired 
by a machine. The same machine, in revolutionizing 
industry, transport, and power also started a social 
revolution. Our understanding of thermodynamics 
has led on to new inventions which, as they are man- 
ufactured, developed, used and studied, may in turn 
lead to profound new insights into the processes of 
nature. The calculating machine is a promising ex- 
ample, for the study and development of computing 
machines may one day lead us to understand our 
own processes of thought and even emotion. Cer- 
tainly the study of machines is no second-rate intel- 
lectual activity. Philosophy may eventually owe as 
much to machines, let us say, as machines owe to 
philosophy. 

So far I have tried to show that our industrial so- 
ciety owes its support and continuing progress to an 
intellectual activity which is now only about 200 
years old. The intellectual activity in turn derives 
fresh vigor and new truths, sometimes of wide- 
spread significance to mankind, from a study of in- 
dustrial processes and artifacts. I suggest that it is 
possible that a slowing down or stopping of what we 
call industrial progress might also slow down the in- 
tellectual activity which both supports it and is in- 
spired by it. Humanity might then suffer a stagnation 
similar to that of the Dark Ages. Although this is too 
speculative a proposition to be defended in the large 
scene of a world-wide civilization, it certainly can be 
seen in those small groups which have failed to main- 
tain a relevant intellectual activity and have slipped 
back to a primitive reliance on know-how and taboos. 











Many industrial firms and some armies have suffered 
from such declines. 

Such intellectual activity and its cycle of applica- 
tion and stimulus which I have described is not an 
easy thing to maintain. It requires social sanction. It 
decays if social support is withdrawn or is inade- 
quate. It also requires people with the requisite 
knowledge and ability to perform the various tasks 
involved. We need scientists, pure and applied, if we 
must so divide them; we need engineers who must 
cover the ground between science and practice; we 
need many intelligent and able people who must in- 
evitably but not necessarily disastrously for them- 
selves or society, perform tasks in which know-how 
is their main guide. Although our industrial society 
cannot progress or even stay where it is without 
much intellectual effort, the main method now, as in 
the past, by which organizations execute their tasks 
is by teaching their members the know-how of the 
job. This is comparatively easy. I shall return later 
to the problems which dependence on unenlightened 
know-how may present. 

To sustain our society we need adequate numbers 
of professionally trained people and adequate social 
support for their efforts. Until fairly recently both 
‘were forthcoming in sufficient quantity. But the last 
30 or 40 years has seen such an increase in scientific 
knowledge and its application in industry that we 
are now in grave difficulties. Many industries are 
finding, consciously or unconsciously, that progress 
today depends on scientific work which has a degree 
of sophistication unbelievably greater than that 
thought necessary even a few years ago. In one im- 
portant field, that of defense, the demands on science 
and technology have grown enormously both in 
sophistication and size. 

There is some evidence that society is not prepared 
to support much more of the sort of intellectual ac- 
tivity which these demands imply. There are many 
ways of entering industry other than through the 
technological wicket. The prestige of finance, related 
historically perhaps to the paramount need for capi- 
tal in the development of America, attracts many 
able young men and steers them away from science 
and technology. Their education follows the older, 
aristocratic tradition of the liberal arts. In England, 
industry and technology are not always the careers 
which attract the talented and best endowed. In a 
spirited editorial on the fact that the Russian output 
of university graduates in engineering is 60,000 per 
year, the American 22,000 and the British 3,000, the 
London Times (December 31, 1955) stated: “There 
is no call for unreasonable alarm. It would be a dan- 
gerous mistake for too much talent of the first order 
to be diverted into science and technology, because 
the strength of a democratic state depends on quali- 
ties in politics and administration which are still best 
fostered through a study of the liberal arts.” The edi- 
torial favored instead more technical education for 
those going into, or already in, industry in technical 
and night schools throughout the country. Of course 
many of those who study liberal arts in a university 
enter posts in industry or government where they in- 
evitably come into contact with, and even administer, 
the major intellectual activity of our industrial so- 


200 


ciety. It is too much to hope that they can, by virtue 
of their liberal education alone, administer with 
more than moderate success an organization whose 
long-term future depends on intellectual processes 
with which they are not familiar. 

The danger which our present educational policy 
presents is that it will develop an unbridgeable 
chasm between the scientists and technologists on 
the one hand, and those with a liberal arts education 
on the other. Perhaps this cleavage already exists, 
The increasing complexity of scientific knowledge 
and the methods of applying it will not reduce the 
gulf. The danger of a set of high priests in an indus- 
trial group, separated by a block in communication 
from those who are managing and operating the en- 
terprise, but essential as intellectual leaders to its 
success, has been illustrated in the hypothetical ex- 
ample given earlier. 

Our society is operated, managed, and vitalized by 
those in many walks of life. Their range of abilities 
and intelligence is vast. In the industrial core there 
are those who are guided by know-how working with 
imaginative engineers whose long schooling in sci- 
ence has equipped fertile minds. Between these there 
are gradations of knowledge and ability. An intelli- 
gent educated man who has no background of scien- 
tific schooling can operate in industry or on its 
periphery with many mental attitudes. He can fail to 
see the intellectual activity described and regard in- 
dustry as merely a means of manipulating resources 
to make money or provide defense. If this is so, his 
education is surely at fault. He is unfamiliar with one 
of the vital ideas of our times. He can only, as Job 
said, darken counsel by words without knowledge. 

Our educational program even for a liberal arts 
student must include a study of science extended 
over the years of school and college. I would select 
physics as the subject because it has the elements of 
precision and romance which were so valuable a fea- 
ture of Latin —a subject which is now lost to us as 
an educational medium. I would tend rather natur- 
ally to emphasize the applications of physics and its 
history. The study of application, in the form of some 
aspect of engineering, has the advantage that it re- 
lates the abstractions of science to the realities of ma- 
nipulation. About eight years of physics taken at not 
too fast a pace is not an unreasonable requirement 
for anyone who pretends to be an educated man in 
1956! It may be an unreasonable requirement in 
terms of teaching facilities at schools and colleges. 

It is necessary to spend some time on science if we 
are to pass successfully through Whitehead’s three 
phases of education, the romantic, the disciplinary, 
and the integrating. To stop at some intermediate 
stage would rob the pupil of the reward for his ef- 
forts, for it is in the last phase, when he is able to 
appreciate the pattern of knowledge, that intellec- 
tual vision comes. Then he acquires an understanding 
of the subject, supported by organized ideas and 
relevant techniques, which will enable him to live 
more fully in this new epoch. 

The arrangement of such a syllabus, the provision 
of teachers and facilities, is no easy task. There is also 
the question of the aptitude of the pupils. Physics, 

(Continued on page 212) 
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Raymond E. Hanson 


The Thoreau Room of the Colonial Inn at Concord, Mass. gives some hint of the food technology of the colonial era. 


Kitchen Revolution 


The preparation of man’s food has changed drastically 
as boundaries of technology are forever pushed ahead 


| r was a large room. One side was nearly completely 
taken up by a cast-iron stove, nickel-plate trimmings 
gleaming, and its massive bulk polished to the bright- 
ness of very new patent-leather shoes. Tucked under- 
neath the stove was a battered scuttle, half filled 
with coal. Several pots on the stove were spouting 
steam, and within the dark maw of an oven, rested 
several pans of bread and pie, their sweet aroma per- 
meating the moisture-laden air which coated win- 
dows and walls with a dewy blanket. Opposite the 
stove loomed a clumsy soapstone sink with brass pip- 
ing, piled high with pots and dishes waiting to be 
scrubbed with hot water from the tank hanging like 
a miniature swimming pool at one end of the stove. 
In the far corner of the room was a heavy table 
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draped with a red oilcloth. A few high-back chairs 
were nearby and tucked away out of the main lane 
of travel. The floor was covered with a flower-design 
linoleum, nearly worn through in front of the stove 
and sink. Leading off the room, was a smaller one 
provided with a counter, and walls lined with 
wooden cabinets stacked full of pots and pans and all 
qualities of dishes. 

This was a kitchen of 50 years ago where mother 
spent most of her waking hours, either preparing the 
next meal, or cleaning up from the last. Her lot was 
one that today’s mother would neither tolerate nor 
could long endure. 

The cooking stove of that era would seem a 
Frankenstein according to our present standards: 
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U.S. Department of Agriculture 

Low-temperature evaporator for making frozen concentrated 

orange juice, of which more than 60,000,000 gallons were 

produced in 1954. The equipment shown can evaporate more 
than 3,600 gallons of water per hour. 


“Outside the modern accessories of warming oven, 
water tank, front or coil, the common cooking range 
consists of a rectangular iron box divided into three 
compartments, viz., fire-box, ash-box and oven . 

the fire is regulated and controlled by dampers; these 
admit air to the burning fuel, check the strength of 
the draft (of air) and control circulation of heat about 
the oven.”*® Sears, Roebuck sold such a stove for 
$12.50. 

In those days that are now but an afterglow, 
mother did not rush home from work, seize the can 
opener and be off to an evening's entertainment with 
father in another half or three quarters of an hour. 
Indeed not! The evening meal was sort of a ritual and 
the climax of a busy and happy day. “At night, there 
can be no excuse for an indifferently prepared meal; 
everything can be made ready in the early part of the 
day and the final cooking completed without the rush 
and hurry incident when other work is going on.” 

During this leisurely repast, we should “let the 
brightness of the day that has come to us, the lively 
sayings that we hear cheer the hours of the meal 
time, and, lest we miss some good thing that will 
bear repeating, let us cultivate the habit of looking 
for brightness everywhere.” + 


* Janet McKenzie Hill, Practical Cooking and Sewing, page 
2 (New York: Doubleday, Page and Company, 1909). 


t Hill, op. cit., page 703. 
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Many of the dishes served required a considerable 
amount of skill, and unless mother was something of 
a culinary artist, the results of her labors were often 
disappointing. Even the preparation of a pot of coffee 
amounted to a major project: “In a coffee-pot that 
has been well-scalded put twice as many tablespoon- 
fuls of ground coffee as there are cups to be served; 
add as many egg-shells, washed before the eggs were 
broken,.as there are cups to be served; or the white 
of an egg may be used, that of one egg being suffi- 
cient to clear about seven tablespoonfuls of ground 
coffee. Add a tablespoonful of cold water for each 
cup of liquid desired, and mix thoroughly, add the 
requisite number of cups of freshly boiling water 
and let boil 5 minutes after boiling begins. Pour a 
little cold water —from a quarter to half a cup— 
down the spout and set the pot where it will keep 
hot, without simmering, for 10 minutes. The aroma 
is thought to be retained by filling the nozzle with 
tissue paper, before the boiling water is poured over 
the coffee.”{ At this point, if father has been delayed 
and is not ready for his coffee, then mother is in for 
some more alchemy. The decoction must be poured 
from the grounds, the pot cleaned, the coffee re- 
turned to the pot, kept hot and then an additional 
teaspoonful or more of fresh coffee added “for the 
sake of aroma.” 

Contrast this procedure with that used now, when 
a cup of coffee can be made by merely dissolving a 
teaspoonful of soluble coffee in a cup of hot water. 
Having a dim origin in the closing days of the Civil 
War, soluble coffee did not catch the consumer's 
fancy until World War II, and today over 20 per cent 
of all coffee consumed in the United States is made 
from soluble. This growth in use is due to marked 
improvements in quality and solubility brought 
about by advances in chemistry and engineering 
during the past few years. 

The housewife today has few of her forebears’ 
tiring chores of washing, peeling, plucking, soaking, 
shelling, and juicing; nearly all of these tasks have 
been taken over by the processor. Instead of spend- 
ing 90 per cent of her time in the kitchen wrestling 
with a temperamental stove and mounds of dirty 
dishes, she spends about 30 minutes per meal. 
Probably at least one third of the food expenditures 
of urban housekeepers is for bread and other baked 
goods and ready-to-serve cereals, for cooked and 
canned meats, poultry and fish, for canned and 
frozen vegetables, fruits and juices, for jams and 
marmalades, soups and other partially prepared 
foods. 

This kitchen revolution and emancipation of the 
housewife has been the result of the impact of 
technology on modern society. There has come 
about an increase in the percentage of married 
women with outside jobs, because in many families 
income has not kept pace with rising prices and it has 
been found imperative to have another wage earner. 
Then, too, the prestige of being a good cook is 
smaller than it used to be. Success of the revolution 
has been made possible by advances in food tech- 
nology and engineering with the creation of new 
products for the convenience of the consumer. 


t Hill, op. cit., page 49. 
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Charles G. Mortimer, President of General Foods, 
refers to these products as containing “built-in maid 
service.” 

One of the more recent and perhaps most success- 
ful foods with built-in maid service is frozen concen- 
trated orange juice. Each six-ounce can of this 
concentrate contains the juice equivalent of about 
four and one third pounds of fresh oranges, and will 
make one and one half pints of orange juice. The 
housewife prepares the finished juice by merely add- 
ing three cans of cold water to the contents of the can; 
there is no reaming of the fruit, cleaning up after- 
wards and disposing of the peels. Over fifty times as 
much frozen concentrate is sold today as was sold 
eight years ago. Yet this product would not have 
been possible without the development of automatic 
juicing equipment. Twenty-five years ago oranges 
were juiced by hand labor in citrus processing plants, 
one man being able to produce between 10 and 15 
gallons of juice per hour. On this basis, it would re- 
quire a labor force of approximately 2,500 people to 
extract enough juice to keep one of the modern citrus 
processing plants running one day. One automatic 
juice extractor can now produce in one minute as 
much juice as one man formerly extracted in an hour. 

Another development that made frozen concen- 
trated orange juice possible was the engineering of 
low-temperature evaporation. Although concentrated 
fruit juices have been known for many years, they 
suffered flavor damage during evaporation, even 
though water was removed under a high vacuum. 
Today juice is still evaporated under a high vacuum, 
but steam is no longer the chief source of heat. In- 
stead, the heat obtained by compressing ammonia 
gas is used, because this offers better temperature 
control. After some of the heat of the compressed am- 
monia is used, it is allowed to expand and the cold 
ammonia used to condense the vapors boiling from 
the juice under vacuum. Two or more separate evapo- 
rators may be hitched together in series with the 
economy of using the vapors from one evaporator to 
heat the liquid in the succeeding one, an old trick in 
sugar boiling. Vapors from the last evaporator in the 
series may be recompressed and used for heating, 
thus effecting further economies. 

Fresh orange juice can also be purchased in paper- 
board cartons in the same manner as fluid milk, and 
at a cost comparable to frozen concentrated orange 
juice. Fresh juice is being produced in California and 
Florida and shipped in refrigerated trucks. Present 
production in Florida alone amounts to about 20,000,- 
000 to 40,000,000 gallons a year. 

Recent engineering advances by research workers 
of the U.S. Department of Agriculture have shown 
that orange juice can be dried without loss of flavor 
or nutritive value. And the product can be stored 
without refrigeration. Although many attempts have 
been made in the past to dry orange juice, the prod- 
uct failed to keep when stored at room temperature. 
The chief reason for this was the comparatively high 
(about 3 per cent) moisture content of the dry prod- 
uct. Material containing 1 per cent or less moisture 
was found to be stable on storage at room tempera- 
ture. But it would be too expensive to dry orange 
juice to this low moisture content in any type of com- 
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mercial drier. Then a scientist of the U.S. Department 
of Agriculture came up with the idea of doing the 
final drying in the packaged orange juice itself. This 
was called “in-package desiccation.” It works like 
this: as the orange powder comes from the drier, it 
contains about 3 per cent moisture which is reduced 
to less than 1 per cent by packing the powder into 
the final hermetically sealed container along with a 
small envelope containing lime. The lime takes up 
the moisture from the powder while it undergoes a 
conditioning period of from 60 to 90 days at room 
temperature. By the end of this time, moisture has 
been reduced to the point where the powder can be 
stored at higher temperatures without deterioration. 
Orange and grapefruit juice powders are now being 
produced in Florida. 

The modern housewife need no longer be con- 
cerned with the often laborious task of preparing 
fresh vegetables for the table. In many instances, she 
can purchase fresh vegetables, ready for the table, in 
plastic sanitary containers. Pre-peeled potatoes, for 
French fries, can be obtained; production of this type 
of potato now amounts to more than’ 145,000,000 
pounds a year. 

In some instances, frozen vegetables have entirely 
replaced the fresh commodity, and annual per capita 
consumption of the former has increased from 0.4 
pound in 1937 to about eight pounds in 1955. It has 
been estimated that by 1960, 10 per cent of all food 
purchases by the consumer will be frozen foods. The 
number of frozen products, and particularly pre- 
cooked frozen foods, has increased tremendously 
during the past five years, and today there are close 
to 100 such foods for the convenience of the home- 
maker. About $1.00 will buy a complete precooked 
turkey dinner consisting of turkey, potatoes, and a 
green vegetable, suitably garnished with butter, 
gravy, and spices. All that is necessary is to warm the 
dinner in the oven. There is no dishwashing after the 
meal, for the plate is thrown away. 

The widespread consumer acceptability of frozen 
foods has been brought about by years of research 
by the chemist, bacteriologist, and engineer. The suc- 
cessful freezing of vegetables has been accomplished 
during only the past 25 years. It was said that it could 
not be done, because every farmer knows what hap- 
pens when a frost blankets his vegetable crop. As the 
warm sun defrosts the vegetables, they rapidly de- 
teriorate. Results of research in the freezing of vege- 
tables seemed to substantiate what the farmer already 
knew, and there was loss of quality during freezing 
and storage. Then it was found that if the vegetables 
were blanched (that is, heated in steam or hot water 
for a few seconds) prior to freezing, unfavorable 
changes no longer took place, or were at least re- 
tarded. Apparently the heat inactivated certain en- 
zymes which otherwise would bring about deteriora- 
tion during frozen storage. The enzymes of fruits are 
not usually inactivated by heat before freezing, be- 
cause heating changes the appearance, texture, and 
flavor of the fresh product. Sugar is therefore com- 
monly used to protect frozen fruits and retard unde- 
sirable changes which might otherwise be brought 
about by enzyme action. 

(Continued on page 216) 
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The Wake of the Red Plague 


Therapeutics has succeeded in causing its decline 


where law and education have been less successful 


by JAMES A. TOBEY 


A s a monarch, Charles VIII of France was insignifi- 
cant; as a military commander he was inept, and as 
a man he was weak. This feeble king was, neverthe- 
less, more or less responsible for one of the most mo- 
mentous events of history, the terrible outbreak of 
the red plague at the end of the Fifteenth Century. 
Why it occurred and where it came from is still one 
of the great mysteries of medical science. 

Charles was the only son of the Spider King, the 
crafty and epileptic Louis XI. He came to the throne 
in 1483 at the age of 13, with his sister, Anne of 
Beaujeu, acting as regent until 1492. In 1491 Charles 
married Anne of Brittany, by whom he had four 
children. The oldest of these, the Dauphin, died of 
smallpox in 1495 at the age of four, while each of 
the other three succumbed shortly after birth. With 
them ended the House of Valois, rulers of France for 
a century and a half, since Charles died suddenly in 
1498 at the untimely age of 28. 

Having a shadowy claim to the throne of the king- 
dom of Naples through his grandmother’s House of 
Anjou, Charles decided in 1494 to invade Naples 
and then proceed to the conquest of Constantinople, 
incidentally making himself emperor of the East. For 
this noble purpose he gathered a band of mercenaries 
and dissolute adventurers from all over Europe, in- 
cluding some of the former mariners from the recent 
expedition of Columbus to the Americas. Accom- 
panied by a horde of camp followers, this profligate 
mob marched across Italy, pillaging and raping as 
they went. 

In February of 1495 Charles and his vagabond 
army entered Naples in triumph, having encountered 
little opposition on the way. There he remained for 
three months, gaining little glory and much booty. A 
coalition was, however, formed against him and this, 
together with a disastrous epidemic among_ his 
troops, caused the king to beat an ignominious re- 
treat. When the forces reached the borders of Italy. 
they scattered in all directions, and with them went 
the wake of the red plague. By the end of 1497 this 
pestilence had spread all over Europe. 

This horrible disease was something new and star- 
tling, something which the doctors of the time ap- 
parently never had seen before. The French called it 
la grosse verole, or great pox, in contradistinction to 
la petite verole, or smallpox. They also called it the 
mal de Naples, but the Neapolitans patriotically re- 
taliated by naming it the French disease. In England 
it was known as the Spanish disease, in Russia as the 
Polish disease, and in Persia as the Turkish disease. 
In the early days of the American Colonies it was the 
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French disease, and it still is occasionally referred to 
as morbus Gallicus. 

Actually this malady was syphilis, but in a form 
more malignant and more epidemic than has ever 
been encountered before or since that time. The name 
“syphilis” did not come into being until after 1530, 
when an Italian physician, one Girolamo Fracastoro, 
wrote a poem about an innocent shepherd named 
Syphilus, upon whom the disease was said to have 
been inflicted by Apollo as punishment for homage 
to the king instead of to the god. This poem, which 
outlines symptoms and treatment in some detail, was 
not the first on this dubiously poetical subject, for an 
ode on Las pestiferas bubas had been composed by 
Francisco Lopez de Villa-lobos, as early as 1498. 

Unlike modern syphilis, which is a relatively be- 
nign disease, although dangerous if untreated, this 
Fifteenth Century form of it was virulent in the ex- 
treme. It usually began with the characteristic ulcer 
on the genitals (chancre) and swelling of the tym- 
phatic glands (buboes), but was rapidly followed by 
a pustular eruption over the body from the head to 
the knees, with ulcerations and crusts which pre- 
sented a most loathsome appearance, so that even 
lepers shunned these disgusting patients. Extensive 
loss of tissue occurred, along with painful swellings 
on the bones, and various other unpleasant symp- 
toms, which persisted for years if the patients were 
fortunate, or perhaps unfortunate, enough to survive. 
The death rate in this epidemic was high, unlike that 
of modern syphilis, which is very low. 


Source Is Controversial 


The source of this historic outbreak is a matter of 
great controversy. Apparently syphilis did not exist 
in antiquity, at least there is no evidence of it in the 
bones of Egyptian mummies and other ancient hu- 
man remains. In many venerable documents can be 
found references to ailments of the genitals, but 
these “sacred fires” are thought by most experts to 
have been gonorrhea, soft chancre, or nonvenereal 
ailments, rather than syphilis. Not until the early 
part of the Nineteenth Century (1838), in fact, were 
gonorrhea and syphilis differentiated as two separate 
and distinct diseases; prior to that time they were 
considered as different symptoms of the same mal- 
ady. Although there are plenty of references in an- 
cient documents to skin lesions which resemble those 
in the later stages of syphilis, these could easily be 
confused with other conditions, such as leprosy, 
lupus, scabies, St. Anthony’s fire, and yaws. 

(Continued on page 206) 
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BUSINESS IN MOTION 





Te wer CMe agreed oon piadudineus Eevictenes ee 


With the demand for heavier electrical loads con- 
stantly on the increase, the demand for electrical 
equipment of greater capacities also continues to 
grow. One of those items is circuit breakers. 

As a result, design engineers are constantly faced 
with the problem of not only making breakers of 
greater load-carrying capacity, but of keeping down 
their weight and physical size. 

In wrestling with just such a 
problem the design engineers of 
a leading maker of circuit break- 
ers visualized the extruded cop- 
per shape (Fig. “‘A”’) as being in 
two pieces. It was thought that 
a single shape of that size could 
not be made satisfactorily. At 
this point the engineers got to- 
gether with Revere’s T.A. (Tech- 
nical Advisory) Service. The 
result was the one-piece copper extrusion shown. 
Not only was assembly cost reduced but machining 
time also was saved. 

Before arriving at the selection of the Revere Alu- 
minum Extrusion (Fig. “B”), also used in the same 
circuit breaker, various metals and their properties 
were studied. First, an aluminum casting was thought 


to be the answer. Then it was found that an extrusion 








would weigh less and have a higher strength ratio 
than a casting. So, by using an aluminum extrusion, 
both space and weight were saved. Here is an example 
of where a material costing a little more per pound 
saved money in the end. 

In all, Revere supplied 5 copper and 2 aluminum 
extrusions, each designed to fit specific requirements. 
Aluminum was used where 
strength and weight were the 
prime consideration, while copper 
was employed for current-carry- 
ing members. The use of extruded 
shapes saved machining time and 
costs. 

Here you have still another 
example of Revere supplying 
the right metal to do the best 
job with the greatest economy 

. be it aluminum, copper or 
any one of their alloys. Not only the copper and 
brass industry but practically every industry you 
can name is able to cite similar instances. So we 
suggest that no matter what your suppliers ship 
you, it would be a good idea to take them into 
your confidence and see if you cannot make a bet- 
ter product at lower costs by specifying exactly the 


right materials. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


Ly Executive Offices: 230 Park Avenue, New York 17, N. Y. 





FEBRUARY, 1957 


205 








H:E-V:l=B0-U=-Y 
Precision Electric 


HEAT TREATING 
FURNACES 




















Industrial 


















Dry Type 4 
hs et Air-Cooled 
| TRANSFORMERS 
; 4 2 VA to 
i 2000 KVA | 








Static Type 


CONSTANT 
CURRENT 
| REGULATORS 












re ae 


HEV DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Harold E. Koch, ‘22, President 
Elton E. Staples, ‘26, Exec. Vice President 
Chester Meyer, ‘36, Works Manager 














WAKE OF RED PLAGUE 
(Continued from page 204) 


The syphilis of the Fifteenth Century had ap- 
peared first in the City of Barcelona in Spain in. 1493, 
shortly after Columbus returned from his voyage to 
America, even while the admiral was making his 
fervid report to Ferdinand and Isabella in this city. 
Many of the Spaniards infected with the painful 
buboes had joined the army of Charles VIII in the 
following year, and thus may have communicated 
the disease to the main body of this army. 

Did the crew of Columbus bring back this so- 
called “Indian measles” from the West Indies as a 
grievous gift to the people of Europe? One school of 
historians has answered unequivocably in the affirma- 
tive, but there is reasonable doubt in the matter. A 
malady known as guaynaras, unquestionably syphilis, 
had existed among the natives of Hispaniola from 
remote times, so long in fact that the natives had 
developed a system of therapy for it, including the 
use of guaiac, balata, and other vegetable remedies, 
the regulation of the diet, temporary abstinence 
from intercourse, and other rigorous measures. From 
contemporary accounts we know that members of 
the crew of Columbus had intimate relations with 
the alluring brown maidens of Hispaniola and that 
many became infected with guaynaras. In the West 
Indies the disease was mild, but it became more 
violent when it reached Spain, so much so that a 
local physician, Ruiz Diaz de Isla, called it the “rep- 
tilian disease,” and wrote a book about it. 


Medical Historians Examine Evidence of Origin 


Other Spanish writers of the period who spent 
much time in the New World, such as Oviedo and 
Las Casas, were likewise convinced of the American 
origin of syphilis. Since that time numerous leading 
medical historians have examined the evidence in 
great detail, with the result that some espouse the 
theory of the American origin of the red plague, 
while others are equally certain that syphilis in a 
mild form was present in Europe long before the 
ill-fated campaign of Charles VIII, and that for 
some obscure biological reason it burst forth in viru- 
lent form in 1495. Certainly, venery and promiscuity, 
along with war, had been common in Europe for 
many centuries before this time. During the lax 
morality of the Middle Ages, the people may have 
become saturated with a mild type of syphilis and 
perhaps may have developed a resistance to it, al- 
though there is no immunity to modern syphilis. One 
argument that can be advanced against the Ameri- 
can origin of the disease is the comparatively short 
time between the return of Columbus and the out- 
break of the epidemic. 

Although no less an authority than the late Sir 
William Osler favored the American origin of syphi- 
lis, the matter is and probably always will be in dis- 
pute. Osler, incidentally, called syphilis the “Great 
Imitator,” because in its later stages the effects imi- 
tate those of so many other serious maladies. Many 
an illustrious monarch, from the time of David 
through the Roman emperors, the kings of France 

(Continued on page 208) 
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ated Bill Hancock is a graduate of Pennsylvania State 
University where he majored in industrial engi- 
neering. Bill joined Western Electric as a plan- 
; so- ning engineer in November, 1951, at the Kearny 
as Works in New Jersey. Later, he was assigned to 
as a the new Merrimack Valley Works in North An- 
ol of dover, Massachusetts, as a development engineer. 
rma- Here Bill is shown leaving his attractive New 
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ng Bill’s present assignment at Western Electric: the development of methods Bill and his supervisor, John Souter, test a machine they developed 

in and machinery for assembling one of today’s most promising electronic to insert components of different shapes and sizes into printed 

he developments — electronic “packages” involving printed wiring. At a prod- wiring boards. The small electronic packages prepared by this 
| uct review conference Bill (standing) discusses his ideas on printed wiring machine are being used in a new transistorized carrier system for 
1e€, assemblies with fellow engineers, rural telephone lines, 
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he 

‘ | . —~ . . . . 

‘or Engineers : Western Electric offers you a wide variety of inter- 

u- esting, creative opportunities. It makes no difference what your 

ty, field of specialization is. You can fit — now — into our opera- 

or tion as the manufacturing and supply unit of the Bell System 

aX -..Or into our defense job. A free booklet —“Your Opportun- 

ve ity at Western Electric’— outlines company operations and 

id specific job opportunities in detail. Send for it. Write to: Col- 

il- lege Relations Department, Room 1040, Western Electric 

1e Company, 195 Broadway, New York 7, N. Y. 
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Sailing off the north shore of Massachusetts is one . 

it of Bill's favorite sports. He also enjoys the golf MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 

j- courses and ski runs within an easy drive from 

, where he lives and works, 

d . , ° , ? 

‘ Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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WAKE OF RED PLAGUE 
(Continued from page 206) 


from Hugh Capet onward, and so on down the ages, 
have displayed symptoms such as paresis, locomotor 
ataxia, skin diseases, lung and heart and kidney dis- 
eases, and other afflictions which might well be at- 
tributed to syphilis contracted in youth and allowed 
to progress without adequate treatment. Such symp- 
toms in prominent persons indicate that syphilis 
existed long before the American adventure of Co- 
lumbus. 

The epidemic of the Fifteenth Century was not 
confined to common soldiers, sailors, and camp fol- 
lowers, but soon spread to the gentry and nobility. 
Among the victims of the great pox were Francis I 
of France, Henry VIII of England, the Borgias and 
the Medici, Ivan the Terrible in Russia, and numer- 
ous other well-known figures in the political, ec- 
clesiastical, and cultural life of the times. In one of 
his campaigns against his rival, Charles V of Spain, 
Francis enlisted the aid of the infidel Sultan of Tur- 
key who sent the notorious pirate, Barbarossa, to the 
aid of the French king. The buccaneer, well 
acquainted with syphilis, brought to Francis his fa- 
vorite remedy, consisting of crude mercury mixed 
with rhubarb, ambergris musk, wheat flour, and 
lemon juice. The nostrum proved ineffective in this 
case, probably because it was too late. 

Mercury had been advocated in the treatment of 
syphilis by de Isla and others as early as 1500, and 


it remained in,vogue for this purpose until 1910, 
when Dr. Paul Ehrlich prepared the arsenical com- 
pound, salvarsan, on his 606th attempt to find a spe- 
cific against the Spirochaeta pallida, which had beea 
discovered by Dr. Fritz Schaudinn in 1905.. This 
spiral-shaped organism is now known scientifically as 
the Treponema pallida. A member of the same fam- 
ily of microbes, the Treponema pertenue, causes 
yaws, a nonvenereal tropical disease which resembles 
syphilis. 

Despite the tremendous havoc created by the red 
plague at the end of the Fifteenth and the beginning 
of the Sixteenth Centuries, its vehemence gradually 
died down. Within 50 years of this first outbreak, 
when Fracastoro published his classic De Contagione 
(1546), syphilis had become much milder. It has con- 
tinued in this category up to the present time, and 
today actually seems to be on the way out, thanks 
largely to new and improved methods of treatment. 

Syphilis has been endemic in the United States 
since the earliest colonization, and always has been 
one of our most important public health problems. 
Except for some grave shaking of heads, not much 
was done about it until 1906 when an ardent re- 
former, Dr. Prince A. Morrow, organized the Society 
for Sanitary and Moral Prophylaxis, which subse- 
quently became the American Social Hygiene Asso- 
ciation under the able direction of the late Dr. 
William F. Snow. In 1911 Dr. Snow, as State Health 
Officer of California, had been responsible for mak- 

(Concluded on page 210) 


CREATIVE ENGINEERING CAREERS 








Here’s Your Opportunity for Long-Term Success 
in the Fast-Growing Automatic Control Industry 








THE INDUSTRY 


The automatic temperature, humidity and air conditioning 
control field is one of today’s leading growth industries. 
Continued rapid expansion in the years ahead is inevitable 
in this age of air conditiened buildings and mounting con- 
struction activity. That means abundant opportunity for 
you to grow —and prosper, too! 


(HE WORK 


For graduates in any branch of engineering, with or without 
experience, Johnson has immediate openings in sales engi- 
neering, product design and development, research, produc- 
tion and application engineering. All involve assignments of 
responsibility and offer unlimited possibilities for personal 
development and advancement. 

Strictly an engineer’s company, we deal <ntirely with in- 
dividually designed control systems. You'll find yourself 
working with the nation’s top architects, consulting engi- 
neers, contractors and building owners. 


THE COMPANY 


Johnson established the eotomatic temperature control in- 
dustry when we developed the room thermostat over 70 
years ago. Johnson is the only ~ationwide organization 
devoted exclusively to planning, manufacturing and instal- 
ling automatic temperature and air conditioning control 
systems. 
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As the industry’s specialists, with 100 fully staffed branch 
offices, we’ve done the control systems for most of the 
nation’s better buildings—skyscrapers, schools, incustrial 
plants, hotels, hospitals and other large buildings. The 
work is diversified, exacting, with plenty of challenge for 


your engineering ability. 


THE REWARDS 


At Johnson, you'll be able to realize your full potential as 
an engineer, in the work of your choice. You'll enjoy ready 
recognition of your accomplishments. Your — will be 
sufficiently important for you to retain your identity as an 
individual always. Salaries, insurance, pension plan and 
other company-paid benefits are attractive. 





Our “Job Opportunities Booklet" contains details of our operation and 
shows where you'd fit in. For your copy, write J. H. Mason, Johnson 
Service Company, Milwaukee 1, Wisconzin. 


JOHNSON CONTROL 


SINCE 18665 
PLANNING «© MANUFACTURING © INSTALLING 
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SALUTE to a new Queen of the South Seas 


S.S. MARIPOSA...POQOWERED BY C-E BOILERS... 


RE-OPENS SOUTH PACIFIC ROUTE 


On October 26 last, the S.S. Mariposa—a 14,000-ton luxury linet 
— sailed on her maiden voyage from San Francisco, reopening 
the Matson Lines’ famous passenger service to the South Sea 
Islands, New Zealand and Australia. She will alternate with her 
new sister ship the $.S. Monterey in serving this 42-day schedule. 

Both ships were completed by the U. S. Maritime Commission 
as Mariner-Class Vessels — the fastest class of dry cargo ships 
afloat. They were purchased in 1955 by the Oceanic Steamship 
Company, a subsidiary of the Matson Navigation Company and 
were reconstructed at a cost of $27,000,000 to convert them to 
luxury passenger liners. Of the 35 ships which comprised the 
Mariner fleet, fifteen, including the Mariposa and Monterey, 
were powered by C-E Marine Boilers. 

Boilers designed and built by Combustion power notable 
modern ships in virtually every important class — other liners 
such as the Presidents Wilson and Cleveland of the American 


President Lines... the eight great ore carriers which transport 


Chilean ore 4,000 miles to Bethlehem Steels Sparrows Point 
Plant... The Texas Company's new fleet of “New York” Class 
tankers .. . the new naval auxiliary ships, U.S.S. Rigel and U.S.S 
Vega...and the Navy’s super-destrovers, the U.S.S. Mitscher 
and the U.S.S. McCain 

These and many other distinctive ships powered by C-E are 
representative of the most advanced marine power practice of 
today. But Combustion is also looking to the tomorrow when the 
atom may become an important source of marine power and 
it is well along in its preparation for a leading role in this chal- 
lenging new field. For it has built or is building major nuclear 
components for a number of naval vessels and is presently 
engaged in the design and manufacture of a complete nuclear 
power plant for a submarine 

Wherever steam is generated 
lations large or small... you will find C-E Boilers giving top 


afloat or ashore for instal 


performance. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


B-974 


STEAM GENERATING UNITS; NUCLEAR REACTORS: PAPER MILL EQUIPMENT: PULVERIZERS; FLASK DRYING SYSTEMS; PRESSURE VESSELS; HOME WEATING AND COOLING UNITS: DOMESTIC WATER HEATERS; SOU PIPE 
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CORPORATION 





SINCE 1904 


CHICAGO 45, ILL. 








WHAT DOES 
BETTER TEMPERATURE CONTROL 


MEAN TO YOU? 


It might mean greater accuracy...more 
consistent reliability ... simplicity . . 
elimination of vacuum tubes or possibly 
compactness or low cost. Another way, it 
could mean greater volume of production 

. improved quality ... lower unit-costs. 
Any way, in many different fields, it means 
instruments by WEST. 

Here and abroad we produce a wide selec- 
tion of controllers, indicators and recorders 
for temperature and other variables, as 
well as complete systems and accessories. 
Our men in scores of cities offer qualified 
counsel. Write for Bulletin COM. 








WEST Lina 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 





4355C W. MONTROSE, CHICAGO 41, ILL. 


h Plant WEST INSTRUMENT LTO 


Regent St, Brighton 1, Sussex 


Represented Canada by Upton Bradeen & 
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WAKE OF RED PLAGUE 
(Concluded from page 208) 


ing syphilis and gonorrhea reportable diseases, a 
drastic innovation soon followed in other states. Due 
to a false sense of delicacy in the early days, these 
reports often were by number rather than by name, 
which offered nice opportunities for statistical analy- 
ses, but not much else. During World War I federal 
and state legislation against the venereal diseases, 
much of it stimulated by Dr. Snow and his Associa- 
tion, was greatly intensified. 

After 40 years or so of fervent educational and 
legal campaigns against the venereal diseases there 
was, however, no appreciable decline in the inci- 
dence of these maladies in the United States. A 
one-day survey of a representative sample of the 
population, made by the United States Public Health 
Service in 1927, revealed about four cases of syphilis 
per 1,000 population in the white and nearly double 
that in the nonwhite. A repeat survey in 1930 indi- 
cated an even higher rate. 


Successful Therapeutics 


With the advent of new chemical methods of 
treatment, such as the sulfa drugs, and new anti- 
biotics, such as penicillin, the situation began to 
change. In the last 10 years there has been a most 
gratifying decline in the morbidity and mortality of 
the red plague, therapeutics having succeeded where 
law and education had been less successful. The 
death rate from syphilis, at all ages for example, has 
been reduced by about 70 per cent, and that in in- 
fancy by 95 per cent. The premarital health exam- 
inations and blood tests which are now required by 
law in 40 states uncover, in many areas, only about 
one case of syphilis in 10,000 examinees, and doubt 
is being expressed as to the present scientific and 
economic justification for these tests, although cer- 
tainly they were valuable 20 years ago. 

The decline in the incidence and severity of syphi- 
lis does not mean that the venereal diseases have 
been conquered in the United States. It is reliably 
estimated that in 1953 there were about 150,000 re- 
ported cases of syphilis, and about 250,000 reported 
cases of gonorrhea in this country. How many unre- 
ported cases there were is anybody’s guess, but the 
number probably equaled, if it did not exceed, the 
reported. The wake of the red plague may be di 
minished, but it is still with us. 
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ENGINEERS, Electronic & Mechanical; 
Physicists: 


Performance Pays Off Rapidly 
At MELPAR 


Engineers of above-average skill can move ahead without A PARTIAL LIST OF M.I.T. 
delay or red tape at Melpar because ability and performance GRADS NOW AT MELPAR 
are the primary factors governing advancement. Due to the Thomas Meloy 
fact that we've doubled in size every 18 months since our iain 
beginnings in 1945, middle and top level positions open up Dr. Thomas Cheathan, Jr. 

(Dir. of Research) 
constantly. 1947 
Milton Almquist, Jr. 

Melpar believes that the engineer deserves an organization A 5 Misch 

and facilities that can enhance his creative abilities. For this — 
: ’ é : Emmett H. Bradley 
reason our laboratories were designed and built to specifica- P ae 
. ° ° . . uicninos 
tions prepared by Melpar engineers. A wealth of equipment is 1948 
: Kenneth J. cett, Jr. 
available. Our project group system enables the engineer to eae — ” 
participate in all phases of development problems and thus come nee 
quickly acquire greater technical and administrative know- enjert Saeatte 
how, essential to eventual managerial responsibility. The Charles E. McGinnis 
° 1954 
system also enables us to more accurately evaluate the in- @ B MePhoresn 
dividual’s contribution and more rapidly justify promotions. » Pg en 
1952 
Clair F. Parker, Jr. 


1951 


Live Where You Like It B. 0. Parker 


George Sebestyen 


Living—for the whole family—is immensely rich in the 1955 
two locales where Melpar’s R & D activities are centered. o.oo 
Our 285,000 sq. ft. main laboratory near Washington, D. C. S. Smith 
enables you to live in an area enjoying incomparable cultural ot ti 
and recreational advantages. The climate allows outdoor 1952 
recreation 215 days of the year. Fine homes and apartments Davis an saad 
are available in all price ranges. J. R. Walker 

1 








Melpar’s laboratories in Watertown and Boston, Massachu- 
setts, offer you the unique advantage of living, once again, 
in New England, where seaside and mountain resorts are 
accessible in summer, winter sports an easy drive away; and 
Boston's theatres, concerts, art galleries and museums close 
at hand. 





Openings Exist In These Fields: Qualified candidates will be invited to visit Melpar at Company expense. 
For complete information write: Technical Personnel Representative 


Flight Simulators «Radar and Countermeasures + Network 
Theory «+ Systems Evaluation + Microwave Techniques 
Analog & Digital Computers «Magnetic Tape Handling 


UHF, VHF, or SHF Receivers +» Packaging Electronic Equip- M Ee. ® PA R Incorporated 


ment « Pulse Circuitry + Microwave Filters + Servo- 


mechanisms « Subminiaturization + Electro-Mechanical A Subsid of Westingho Air Brake Company 
Design + Small Mechanisms + Quality Control & Test animated ———— s 
Engineering « Field Engineering 3406 Arlington Boulevard, Falis Church, Virginia 
21t 
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DIE CASTING 


IN NEW ENGLAND 





Most Modern equipment. 


Castings of quality regardless 
of size or intricacy. 


Prompt delivery. 


Conscientious and fast handling 
of all quotation requests. 


Personal supervision on all 
jobs whether large or small 


These are the reasons why industrial 
leaders in this area let Mason solve their 
die casting problems. 


They are compelling reasons why you 
should do the same. 

Ask to have the Mason representative 
call, or send us your prints. Our En- 
gineering department will give every 
request, whether large or small, con- 
scientious prompt attention. 


Ted Schwamb ’22. Nat Pearlstein ’26 
Geo. Swift ’24 Ed Beaupre ’41 


L. E. MASON CO. 


BOSTON 36, MASS. 
Established 1931 





EDUCATION FOR INDUSTRIAL SOCIETY 
(Continued from page 200) 


for instance, is not a subject which one can appr 
ciate fully without algebra, and algebra is a stum 
bling block for some. It may well be that algebr 
suffers from the fact that in many educational pro 
grams it leads nowhere. The interest in algebrd 
would be heightened if it led into science. Sciencd 
would become more interesting and more easilj 
taught if teachers themselves believed that it forme 
part of the knowledge without which no moder 
child can develop foresight and wisdom. 

The key to education lies not only in the curricu 
lum but even more with the teachers. It would u 
doubtedly be a mistake to force a new schedule 
science courses for all pupils, if those who taught if 
did not understand the true purpose of their activity 
Pupils are guided by their teachers and tend to ac 
cept their evaluations. This is what we mean when 
we say a teacher should inspire his pupils. It is dif. 
ficult for a teacher brought up in a liberal arts tra- 
dition to regard science as other than a_ special 
subject or industry as other than a merely mechani- 
cal and commercial activity. Almost no teachers ir 
general education have had any experience of indus 
try at a level where the intellectual aspects of the 
technological process become apparent. They will 
often have to search hard in industry to find the crea- 
tive intelligence at work, for it is not revealed to the 
casual visitor. 

Teachers also may have difficulty in relating th 
activities of the industrial groups around us to th 
culture of the past. In some respects these groups ar 
like primitive tribes. In spite of all their files and re- 
ports they have little or no written history. Their 
habits often bear the stamp of those societies in 
which the struggle for existence dominates all else 
Their social structures are established around their 
work. Job and status are closely related. When the 
development of some new technology changes or 
makes obsolete the job, status and social structure 
also change, often with painful effects. The conflict 
between the natural desire to stabilize a social struc- 
ture and the need for adapting it to technical innova- 
tions is discernible in industry today. On large orf) 
small scale, it presents the sort of raw material from 
which the student of the humanities has learned to 
construct a picture of man and his history. The 
struggle is interesting not only because of historical 
parallels, but also because the rate of technical inn 
vation is now so great the social structures may risé 
and decay in a lifetime or less. 

The process by which our sophisticated scientific 
knowledge fertilizes and gives life to our industrial fgine¢ 
activity is so subtle that most of those who work infroug! 
industry are unconscious of it. The changing culturepble “ 
of a factory—to use the succinct title of Elliottpr ma 
Jaques’s industrial research — is obscured from thoseflemic 
who live in it as actors concentrating on their roles.plastic: 
It is for this reason an excellent suggestion to makepie we 
special arrangements when teachers visit industrialfour L 
establishments. In such visits they should be able topa you 
see not machines cutting metal but men making de-our p 
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itificft the past half-century, Lummus has designed, 
trialpgineered and constructed over 700 installations 
k infroughout the world. On this list, which is a veri- 
turepble “Who's who” of satisfied customers, are plants 
liotthr making petroleum products, chemicals, petro- 
hosefiemicals, paper, food products, synthetic rubber, 
yles.plastics and fertilizers. Whether it’s your process or 
1akepne we secure for you, whether it’s here or abroad, 
trialjour Lummus job will bring you maximum return 
e tof your capital investment. And Lummus will keep 
de-four process “secret” safe. 





ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


NEW YORK + CHICAGO * HOUSTON * THE HAGUE * LONDON + MONTREAL + PARIS . 


[HE LUMMUS COMPANY 


_ B85 Madison Avenue, New York 17, N. Y. 











POSITION OPEN 


Young engineer, metallurgical, mechanical, or air- 
craft structural, for technical-administrative position 
in large, comprehensive, long range materials project. 
Should like to write and edit technical reports, deal 
daily with engineering personnel, meet new people, 
and assume some administrative responsibilities. Will 
work directly with experienced technical personnel in 
informal, fast-moving, congenial environment. Will 


consider exceptionally qualified new graduate. 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue 


Columbus 1, Ohio 











How Curtis helped a design engineer 


“BEAT THE HEAT” 


This single universal joint in a 
ribbon-stripping machine was 
operated at a 34° angle. The 
joint heated up, wear was ex- 
cessive. (Curtis Joints have been 
tested at angles up to 37°, but 
we do not recommend angles 
greater than 30°.) 


Curtis engineers recommended 
a double Curtis joint, which re- 
duced the angle to 17° per joint. 
Result: no overheating, im- 
proved efficiency, longer life. 


You can depend on Curtis 
engineering in any problem of 
angular power transmission. And 
you can depend on 


CURTIS UNIVERSAL JOINTS because our 


catalog torque and load ratings are substantiated by constant tests 
Ye” to 4” O.D. 
(6” joints on special order) U 


under production conditions. 
MARK C if R T ' S 


UNIVERSAL JOINT CO., INC. 
8 Birnie Avenue, Springfield, Mass. 
As neor fo you as your telephone 


EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 
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14 SIZES ALWAYS IN STOCK TRADE 


Not sold through dis- 
tributors. Write direct 
for free engineering 
data and price list. 





EDUCATION FOR INDUSTRIAL SOCIETY 


(Concluded from page 212) 


cisions. They should be shown the way in which the 
company thinks — however ashamed the company 
may be of its thinking processes — rather than what 
the company makes and what equipment it uses, 
There will be much evidence of the financial and 
commercial thinking but somewhere, if he is patient, 
the teacher may find someone who keeps alight a 


spark of the intellectual activity which started us on| 


the road to trains and thermodynamics, to electric 
lamps and the theory of communication, to airplanes 
and control. On his way back to the classroom our 
teacher will realize that he has had a glimpse of the 
process which has changed not only our surround- 
ings, but also our ideas. It will be the task of his 
pupils to keep alive the creative energy of our indus- 
trial organizations and to transfer to them the high 
ideals of the past. 

The need for a new effort to adapt our education 
to meet the impact of technology and science has 
long been recognized. Forty years ago A. N. White- 
head, before the Mathematical Association in Eng- 
land, stated it as follows: 

“When one considers in its length and in its 
breadth the importance of this question of the edu- 
cation of a nation’s young, the broken lives, the de- 
feated hopes, the national failures, which result from 
the frivolous inertia with which it is treated, it is dif- 
ficult to restrain within oneself a savage rage. In the 
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conditions of modern life the rule is absolute, the race 
which does not value trained intelligence is doomed. 
Not all your heroism, not all your social charm, not 
all your wit, not all your victories on land or at sea, 
can move back the finger of fate. Today we maintain 
ourselves. Tomorrow science will have moved for- 
ward yet one more step, and there will be no appeal 
from the judgment which will then be pronounced 
on the uneducated.” 

In response to the need, we must arrange to teach 
science effectively to as many as possible. We must 
interest our teachers in the industrial process by 
which we live. We must value the intellectual cycle 
which leads from ideas to machines and thence to 
ideas again. This combination of instruction, inspira- 
tion, and social support will be enough. The need for 
specialists may then be met without strain. Further- 
more we shall liberate the creative energies of our 
people and, by so doing, raise our society to higher 
levels of achievement and culture. 


“Precision-Gauged” 
HAIRSPRINGS 


More than 20 years’ experi- 
ence making all types of hair 
springs for critical instrument 
applications. High volume 
production with absolute uni 
tormity. 


CISION PRODUCTS COMPANY INC OF WALTHAM 
WALTHAM 54 . . MASSACHUSETTS 
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INIVERSITY OF CALIFORNIA RADIATION LABORATORY 


Can you help add 


to these achievements? 


[hese accomplishments in pure and applied science are 
widely known. To this impressive list, scientists and 

igineers at the Laboratory’s Livermore site are making equally 
mportant contributions in the fields of nuclear weapons design, 


uclear rocket propulsion, controlled thermonuclear energy 
Project Sherwood) and high current accelerators. 
What you can do to help add to these accomplishments is 
imited only by yourself—your ability and your interest. 
For the University of California Radiation Laboratory is 
anaged and directed by outstanding scientists and engineers. 
These men are your “team-mates”... offering pioneering 
nowledge of the nuclear field and the newest, most 
xpansive laboratory facilities. Here—where new ideas 
nd techniques are traditional—initiative is constantly 


encouraged and developed. 


YOU are a MECHANICAL OF ELEC- 
TRONICS ENGINEER, you may be in- 
volved in a project in any one of 
many interesting fields, as a basic 
feb of the task force assigned each 
rsearch problem. Your major contribu- 
ton will be to design and test the nec- 
sary equipment, which calls for skill 
¢ improvising and the requisite imagi- 
lativeness to solve a broad scope of con- 
sistently unfamiliar and novel problems. 
If you are a CHEMIST Or CHEMICAL 
INGINEER, you will work on investiga- 
fons in radiochemistry, physical and 



















inorganic chemistry and analytical 
hemistry. The chemical engineer is 
particularly concerned with the prob- 
lems of nuclear rocket propulsion, 
eapons and reactors. 

If you are a PHYSICIST Of MATHEMA- 
(CIAN you may be involved in such 
ields of theoretical and experimental 
physics as weapons design, nuclear 
rockets, nuclear emulsions, scientific 
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photography (including work in the 
new field of shock hydrodynamics), 
reaction history, critical assembly, 
nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 





BERKELEY 
LIVERMORE 





The cyclotron 
The synchrotron 


The proton 
linear accelerator 


The Bevatron 


Electromagnetic 
separation of 
uvranium-235 


Discovery of plutonium 
and many other 
transuranium elements 


Discovery of 
URANIUM-233 
TRITIUM 
CARBON -14 
IRON -59 
IODINE-131 


Discovery of 
the antiproton 
and antineutron 


Artificial production 
of mesons 


findings in the open literature. 

And for your family—there’s pleas- 
ant living to be had in Northern Cali- 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


You can help develop 
tomorrow— at UCRL today 
Send for complete information on the 
facilities, work, personnel plans and 


benefits and the good living your family 




















your own choosing and to publish your can enjoy. © uCRL 
49-2-4 
DIRECTOR OF PROFESSIONAL PERSONNEL 
UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 
1 LIVERMORE, CALIFORNIA 
1 
! Please send me complete information describing UCRL facilities, 
: projects and opportunities. 
' 
| My specialty is 
! 
1 My degree(s) are 
' 
: Name 
! 
' Address. 
' 
City Zone State 
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»> AT YOUR SERVICE 


% 
SPECIALIZED ENGINEERING 
SPECIALIZED EXPERIENCE 
SPECIALIZED MACHINERY 

FOR 

TWISTING - FORMING 
STRANDING - BUNCHING 


COTTON * JUTE * MANILA 
SISAL « NYLON « DACRON 
ORLON « SARAN * PAPER 
POLYETHYLENE + GLASS 


TEXTILE « WIRE * CORDAGE 
and OTHER INDUSTRIES 


HASKELL-DAWES 
MACHINE CO., INC. 


2231 E. Ontario Street 
Philadelphia 34, Pa. 





KITCHEN REVOLUTION 


(Continued from page 203) 


Dehydrofrozen foods, the result of research by 
scientists of the U.S. Department of Agriculture, are 
new products with which the housewife comes in 
contact only indirectedly at present, for they are sold 
to food processors who incorporate them into their 
products. Thus, many of the pimientos used in pi- 
miento cheese are dehydrofrozen. The technique of 
dehydrofreezing is similar to conventional freezing 
procedures, except for a dehydration step interposed 
in the processing sequence just prior to packaging 
and freezing. Dehydrofreezing is designed to retain 
the advantages of both dehydration and freezing 
while eliminating, as far as possible, the disadvan- 
tages of each. Usually, the product is dehydrated to 
a 50 per cent weight reduction, then frozen and held 
in the same manner as frozen foods. Present produc- 
tion of dehydrofrozen foods consists of apples, apri- 
cots, pimientos, peas, carrots, and lima beans. 

Dehydrated foods have chiefly been thought of as 
a wartime expedient for better transportation and 
less storage space. But today, the housewife is mak- 
ing use of many dehydrated products to ease her 
kitchen duties. 

In 1945, during World War II, over 93,000,000 
pounds of dried eggs were produced, mainly for mili- 
tary purposes. So far as the G.I. was concerned, these 
93,000,000 pounds could well have been dumped into 


(Continued on page 218) 














FOR A VACATION WHERE IT’S WARM 
our distinctive and colorful sportwear 
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111 BROADWAY, 

NEW YORK 6, N. Y. 

46 NEWBURY, COR. BERKELEY, 
BOSTON 16, MASS. 

74 LAST MADISON STREET, 
CHICAGO 2, ILL. 





727 WEST SEVENTH ST., 
LOS ANGELES 17, CALII 
165 POST STREET, 

SAN FRANCISCO 8, CALIF. 





Brooks Brothers have long been noted for sportwear that is casual 
in appearance...exacting in quality and workmanship. Our active 
and spectator sport clothing for cruise and southern resort wear 
is highlighted by our exclusive Brooksweave* Odd Jackets, Odd 
‘Trousers and Bermuda length shorts that require no pressing after 


laundering. Illustrated brochure upon request. 


Dacron and cotton. Trade-mark registered. 


ESTABLISHED 1818 


pv0ks Writers: 


C @ELOTHINGS) » 


Mens Furnishings, Hats % Shoes 


346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17, N.Y 
BOSTON * CHICAGO * LOS ANGELES * SAN FRANCISCO 
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hese Massachusetts Mutual Home Office 

into 

Al 

umni men in good company 

College men who are policyholders, field its management has been sound and con- 
representatives or staff members of the servative, its policies progressive and liberal, 

Massachusetts Mutual are in good com- and its practices always dedicated to the 
pany . . . with a good Company. best interests of its policyholders. 

You will like the Massachusetts Mutual, Massachusetts Mutual representatives — 
erie “ a small group of life insurance com- most of them husbands, fathers and home- 
panies known and respected as the “Old cnieeies ere aeen of Wade chatecter. Thai 
New England Companies”. are successful men, the kind vou like to 

Since the Massachusetts Mutual Life know and do business with, the kind you 
Insurance Company was founded in 1851, are glad to welcome into your home. 


Passachkusetes Wy ¢ Ula Ga“ 


Lire INSURANCE COMPANY-— SPRINGFIELD, MASSACHUSETTS 


The Policyholder’s Company (issi) 





Some of the Eastern Group alumni in Massachusetts Mutual service: 


Ward N. Boylston, U. of N. H.’25, Barre, Vt. Thomas H. Levering, Penn State °25, David K. Aldrich, Lafayette "38, Wilkes-Barre 

Ernest W. Furnans, Jr., U. of N. H. °37, Wilkes-Barre H. Alan Flovd, Lehigh *10, Pittsburgh 
Home Office Rudolph G. Kraft, Penn State 18, Home Office Russell E. Hoaster, Lehigh *31, San Antonio 

Roger B. Gould, U. of N. H. 50, Home Office David B. Adler, Latayette 17, Jacksonville Wilbur R. Heck, Lehigh °20, Philadelphia 

Francis 8S. Gaylord, U. of N. H. °39, Benjamin CG. Youngman, Lalayette *44, Lyman L. Tremaine, M.L.T. °23, New York 
Home Office Pittsburgh 





In each of our general agencies, coast to coast, there is a valuable lifetime career opportunity for men surte d to our business. 
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Zig: | = Gila 
Packaged 12 mcfh plant designed and 
built by Draketown for... 

* Utility or industrial standby 

* Peak shaving and augmentation 

* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during curtailment periods. . . 
at the turn of a valve... or supply that out- 
lying section or plant 100% if desired. 








“ Good Gas Insurance ~ 
if you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 

Phone or write teday— no obligatioa. 














KITCHEN REVOLUTION 
(Continued from page 216) 


the sea without being missed as an article of the dig 
The product was far from satisfactory. But the pig 
ture is different today. Research, both in Englag 
and the United States, has shown that one of the re 
sons for the impossible taste of dried eggs, was 
chemical reaction between the sugar and the pho 
pholipids in the eggs. It is easier to remove sug, 
than fats, and this is done by fermenting the sugay 
with yeast or certain bacteria, or breaking it dow 
with enzymes. Eggs so treated remain quite stah 
when dried and are being used in dry cake mixe 
and will even make a satisfactory scrambled egg ¢ 
omelet. 

Dehydrated potatoes that can be served as mashe 
potatoes by merely adding hot water or milk are 
the market, and about 25,000,000 pounds were pro 
duced in 1954. The technique of production is mo 
than simply powdering dried potatoes. Grinding rup 
tures the cell walls releasing the starch, and th 
mashed potatoes will have the consistency of wa 
paper paste. However, if the potatoes are mashed 
when they have a moisture content of 40 to 50 pe 
cent and then dried, there is very little cell ruptur 
ing and the dehydrated product can be whipped ty 
give an acceptable mashed potato. To accomplish 
economical production of instant mashed potatoe 
on a commercial scale, required the application of 
considerable engineering science. 

Dry nonfat milk solids have been on the market 
for years, but did not enjoy widespread use, chiefly 
because of difficulty in dispersing the product if 
water. A readily dispersible product is now available 
brought about by the application of physical chem: 
istry. Although details have not been revealed, it can 
be speculated that the process probably depends 
upon crystallization of lactose (milk sugar) in the 
alpha hydrate form. When this happens, the milk will 
cake and this cake can be ground and excess water 
removed to the point that the product will keep. 

Among other dehydrated commodities besides 
milk, whey, coffee, fish, leavening yeast, fruits and| 
vegetables — all familiar to the modern housewife - 
there are less familiar articles, such as molasses, 
honey, sugar sirups, steaks, small roasts, chops, — 
dressing, vinegar, hard curd cheese, and beer. The 
last named is considered by many technologists as 
being only of academic interest at present. 

(Concluded on page 220) 
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STEVENS 


INCORPORATED 
ARNOLD 


22 ELKINS STREET 


SOUTH BOSTON 27, MASS 


A 


“I’ve never lost one since I started 
packing ’em in H&D boxes” 
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DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370 


r 


SPIROLL 


TAKES THE 


Architect-designed to fill a long-felt 
need SPIROLL is a new drafting 
accessory that literally takes th 
stretch out of drafting. Easily at 
tached to the front edge of am 
drawing board it enables the drafts 
man to work on any section of the 
drawing while seated or while 
standing in the most natural posi 
tion. By sliding the drawing dowr 
into SPIROLL the bottom section o! 
the sheet is coiled safely out of the 
way, then the top section can be 
worked on easily. SPIROLL saves 
draftsmen’s time, keeps drawing: 
free from elbow smudges and torn 
edges. The result is less eyestrain, 
fewer backaches and faster, more 
accurate drawings. 

















42” 
48” 
54” 
60” 


OUT OF DRAFTING 


Non-corrosive sheet steel, 


gray enamel finish. 


Note: actual lengths ore 
14,” less than nominal 


lengths shown 


Consult your drafting supply dealer or order direct 


Spiroll Products Company 


South Sudbury, Massachusetts, 


1 Concord Road Dept. ! 


You'll find Shangri La, too, when 
you begin packing your 
product in H&D 


corrugated boxes, 


~_-HINDE & DAUCH 


Subsidiary of West Virginia Pulp and Paper Company 


FACTORIES AND 42 SALES OFFICES IN THE EAST, MIDWEST AND SOUTH 


$9.25 ppd 
10.50 ppd 
12.00 ppd 
13.50 ppd. 











For Solving Problems in 
Plant Location 
Marketing Analysis 
City Planning 
Geographic Spread of World Industry 





A General Theory Relating 
to Industrial Location, 
Market Areas, Land Use, 


Trade and Urban Structure 


by Walter Isard 
350 pages, 6 x 914 $8.75 


Co-published by The Technology Press 


of M.LT. and John Wiley & Sons, Ine. 


ORDER FROM YOUR BOOKSELLER 





LOCATION AND SPACE-ECONOMY 











STEEL PIPE: Wrought Iron * Steel * 
Structural * Cast Iron * Copper- 
Steel* Electric Weld * Seamless * 
Spiral, Lap & Butt Weld * Shore- 
Dredge * Speed-lay 


CEMENT-ASBESTOS PIPE: For sew- 
erage and water mains where cor- 
rosion is a problem. 


ALUMINUM PIPE: In standard and 
light walls. All accessories stocked. 


PLASTIC (PVC) PIPE 


SPEED-LAY: Complete packaged 
PIPE SYSTEM for fast-laying, tem- 
porary and semi-permanent lines 
for water, compressed air and other 
services. Write for catalog. 


VALVES, FITTINGS & FLANGES: 
Tube Turns * Dresser * Victaulic 
* Cast Iron or Steel * Forged Steel 
* Special Alloys * Water Main 


PILING PIPE: Cast Steel and Iron 
Points * Plates and Shoes * Cast 
Steel * Malleable Iron Sleeves 


COMPLETE FACILITIES for Bending, 
Coiling, Beveling, Swedging, Flang- 
ing, Grooving, Welding, Cutting to 
Sketch, and Threading to most rigid 
requirements. Bitumastic or Cement 
lining — Testing — all to Standard 
specifications. 


SPECIALISTS 
in 
Pre -Fabricating 
PIPING - 


ALBERT 


dd ee 
COMPANY, INC 


$.G. ALBERT '29 + A.E. ALBERT '56 





BERRY & N. 13th St., BROOKLYN 11, N. Y. 
Tel.: EVergreen 7-8100 
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KITCHEN REVOLUTION 
(Concluded from page 218) 


How often our thoughts go back to the winter eve 
nings of our childhood, when the old corn poppe 
was taken from the kitchen cupboard and filled wit} 
just the right amount of corn. If you added too much 
several unpopped kernels would be left and th 
puffed kernels would scorch. Then the popped ke; 
nels would be put into a big bowl with melted butte 
and salt, ready to serve the family. After it was over 
mother would gather up the greasy dishes and tak¢ 
them to the kitchen to be washed, while we went uj 
to bed with a satisfied stomach. Today, popcorn 
comes neatly wrapped in an aluminum foil container 
complete with the correct amount of corn, butter 
and salt. All that is necessary is to shake the dis 
over an electric or gas burner. An aluminum ten 
over the dish keeps the popped kernels from flying 
about. After the popped corn has been consumed 
the dish is thrown away. 

These have been a few of the technological con- 


tributions bringing about the kitchen revolution. The 


boundaries of technology are continually being 
pushed ahead, and there seems to be no ultimate 
limit to the march of research, for continual research 
progress is one of the characteristics of our modem 
Western civilization. 

There are yet many problems presenting a chal- 
lenge to the food technologist, the solution of which 
will further ease the tasks of the modern mother and 
make for better living. As examples of such problems 
may be mentioned: canned fruits and vegetables that 
look and taste like the fresh commodity and which 
can be stored at room temperatures without quality 
loss; means of prolonging the storage life of fresh 
fruits and vegetables, meats and poultry; a stable 
concentrated milk that upon reconstitution will taste 
like fresh fluid milk; a stable dry whole milk that will 
reconstitute quickly and taste like fresh milk; de- 
hydrated meats and poultry that are stable at room 
temperature and will reconstitute to resemble the 
fresh commodity; a simple method for freezing shell 
eggs. These are but a few of the countless problems 
in food technology that beckon the research man. 

Research never ends. As Alice was told by the Red 
Queen in Through the Looking Glass: “Now here, 
you see, it takes all the running you can do, to keep 
in the same place. If you want to get somewhere 
else, you must run at least twice as fast as that!” 








William H. Coburn & Co. 
INVESTMENT COUNSEL 
68 Devonshire Street 


Boston 
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The TREDENNICK-BILLINGS CO. 
Construction Managers Building Construction 


K. W. RICHARDS '07 H. D. BILLINGS "10 Cc. C. JONES "12 F. J. CONTI ‘34 


10 HIGH STREET BOSTON, MASSACHUSETTS 
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SHIPBUILDERS & ENGINEERS 


Builders of one out of every four destroyers 
on active duty in our navy 





ENGINEERS 


HOLMES & NARVER, INC. 


ENGINEERS * CONSTRUCTORS 





828 S. Figueroa St., Los Angeles 17, California 


JAMES T. HOLMES 
@.1.T. "14 


D. LEE NARVER 


STANFORD "14 Telephone TRinity 8201 





YOU GOT 2,436 


inquiries! Good. Then what? They went to the 


salesmen. Then what? 


We’ve spent a good part of the past 15 years 


converting more inquiries into ORDERS. 
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572 WASHINGTON STREET, WELLESLEY 81, MASSACHUSETTS 
WELLESLEY 5-6500 





CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 








LEONARD CONSTRUCTION COMPANY 
Engineers and Contractors 
SINCE 1905 


IN THE AMERICAS AND FAR EAST 
37 South Wabash Ave. 
Chicago 








SYSKA & HENNESSY, INC. 


Engineers 


John F. Hennessy "24 Jobo F. Hennessy, Jr. "51 


DESIGN - 
POWER PLANT *- 


CONSULTATION , REPORTS 
WASTE DISPOSAL * WATER SYSTEMS 
New York City 














TREND OF AFFAIRS 
(Concluded from page 196) 





courses, lectures to the whole class are supplemented 
by conferences in small sections. These are utilized 
to enable the students to understand the style, struc- 
ture, and planning of the buildings in question as 
illustrative of the civilization characterizing the pe- 
riods in which they were built. Required reading, 
and essays illustrated by the individual students give 
effective application to these preparatory steps, and 
further provide much needed training in the expres- 
sion of the students’ ideas in black and white. 

Such teaching of History of Architecture as well as 
the opportunity for students to acquire facility in 
sketching and in expressing their ideas graphically 
(in addition to their formal drawing) will add mate- 
rially to the interest and enrichment of the School's 
curriculum. 

The report of the ad hoc committee to study the 
Department of City and Regional Planning was dis- 
cussed in some detail. It was strongly urged that a 
proposed Center for Urban and Regional Studies be 
made an integral part of the School of Architecture 
and Planning and be attached to no other branch of 
the Institute. 

The luncheon period at the Harvard Club, which 
was extended well into the afternoon, provided an 
excellent opportunity for general discussion. As a 
guide to helpful suggestions in regard to the teach- 
ing program, approval was expressed for the idea of 
a survey, to be conducted among those who were 
graduated from the School since World War II. 

Dean Belluschi outlined difficulties in determining 
satisfactory standards for the selection of promising 
architectural students. Dr. Stratton pointed out the 
need for recognizing the difference in temperament 
and characteristics between desirable architectural 
students and those planning to study science and 
engineering. 

In conclusion the chairman expressed his thanks 
to those present for their helpful suggestions, but re- 
gretted that only four of the eight members of the 
Visiting Committee, besides himself, had been able 
to attend the meeting. 

The report was reviewed by the M.1.T. Corpora- 
tion on June 8, 1956, and by the Executive Com- 
mittee on August 30, 1956. It was received for 
publication in The Review on October 25, 1956. 
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Serving Industry in these fields — 
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ELECTRONICS MATHEMATICAL ANALYSIS 
AUTOMATION RESEARCH MANAGEMENT 
MEDICAL PHYSICS ANALOG COMPUTERS 
ULTRASONICS INSTRUMENTATION 





Wiltred Reth 
M.1.T. °48 
Columbia ‘43 





HARTFORD 3, 





THE TECHNOLOGY REVIEW 


1240 MAIN STREET * JAckson 7-8211 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
Engineers and Consultants 
DESIGN AND SUPERVISION OF CONSTRUCTION 
REPORTS—EXAMINATIONS—APPRAISALS 


MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 


Airports, Bridges, Turnpikes 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industrial Buildings 
Designs Investigations 
Supervision of Construction 


Boston, Massachusetts 
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GANNETT FLEMING CorDDRY 
AND CARPENTER, INC. 


Engineers . 
HARRISBURG, PA. 

Branch Offices: 
Pittsburgh, Pa. Daytona Beach, Fla. Philadelphia, Pa. 
oO egg Toll Roads, Bridges and Airports. Traffic & 
Parking. Dams, Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. Appraisals, Investigations and 

Reports. 


CLEVERDON, VARNEY & PIKE 
Consulting Engineers 


Henseer S. Cizvenvon °10 Warso F. Pixs ‘15 
Joun A. Dow '23 Hazois E. Parocros °17 


Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





Eapie, FREUND AND CAMPBELL 
Consuttinc ENGINEERS 


500 FirrH AvENUE New Yor« 36, N. Y. 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.1.T. °11 





MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 





Cuar.es NELsoN DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 
Architectural — Mechanical — Electrical — Structural 
Management — Plant Layout — Material Handling 
Acoustical 
915 EAST STATE ST. 
C. N. Deses °35 


ROCKFORD, ILL. 
R. S. KNowtanp *40 








THE KULJIAN CORPORATION 


Consultants e Engineers e Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangare 

H. A. Kuljian ‘19 A. H. Kaljian "48 


1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


Moran, Proctor, Mueser & RUTLEDGE 
CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 
Wittuam H. Musser °22 Puusp C. Rutiepce *33 
415 Madison Ave., New York 17, N. Y. 








FABRIC RESEARCH LABORATORIES 


Incorporated 
Research, Development and Consultation 
for Textile and Allied Industries 
1000 Providence Highway Dedham, Mass. 


W. J. Hameuncen, "2! K. R. Fox, "40 E. R. Kasweis, "39 


GIVEN BREWER 


Consulting Engineer 
Electric Strain Gage Testing © Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
MARION, MASS. TEL, 103, 110 


G. A. Brewer °38 
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GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
607 WASHINGTON ST., READING, PA. 
Malcolm G. Davis "25, Vice President Allen W. Reid ‘12, E. C. Edgar ‘35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York @ Washington 


zw |FEBRUARY, 1957 








CapiroL ENGINEERING CORPORATION 
ConsuLTinc ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges © Turnpikes @ Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 
Dallas, Texas Rochester, N. Y. 
E. Smith “41, Vice President 
228 








Long range flexibility, practical and economical oper- The combined advantages of the Draper X-2 mean 
ation, higher production, increased efficiency and a new - « » higher mill profits. 
low in maintenance cost are major benefits offered by 
the new Draper X-2. 
The changing fashions in cotton and synthetics create 
a need for a loom which can be converted on short notice 


wr 
to weave a wide variety of fabrics. D ag A Be ian fe 


The X-2 with its ability to weave cottons or synthetics 


equally well, answers this conversion problem, Cc ay R P ORAT I oO Be 


Hopedale, Mass. Atlanta, Ga. Greensboro, N.C. Spartanburg, S. C. 

















Wire sculpture by Henry Szafarz 
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“Monument to Power” 


Every engineered structure stands as a tribute to 
the men who planned and built it. And to the 
efficiency of their equipment, too. 

Simplex -ANHYDREX cables, for instance, which 
are used everywhere for power distribution, 
control, floodlighting and numerous other 
functions. These expertly- engineered cables 
are equally suitable for overhead or in-the- 
ground use. They resist sunlight, ground acids, 
alkalies, oil, heat and flame, and their 
ANHYDREX insulation makes them 
super-resistant to water. 

SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 
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SINUSOIDAL WAVE 


4 

SPEECH IN 

LIVE STUDIO 
‘—_ 


RELATIVE TIME AT EACH 
INSTANTANEOUS AMPLITUDE 


INSTANTANEOUS AMPLITUDE 


The RANDOM NOISE GENERATOR'’S 
amplitude distribution closely approximates 
the normal probability distribution of speech, 
music, and many other sounds and electrical 
disturbances which occur naturally (note that 
the distribution of the sine wave is entirely 
different). For this reason, this signal is es- 
pecially useful for room acoustics studies, 
including reverberation and sound-transmis- 
sion measurements, and for psycho-acoustics 
work. 

The Random Noise Generator is an ideal 
device for checking performance of recording 
and audio equipment, communications sys- 
tems, and detection apparatus for suscepta- 
bility to interference. It is also widely used 
as a wide-band modulating source. Three fre- 
quency bands are available with ranges from 
30 cycles to 20 kc, 500 kc, and 5 Mc, respec- 
tively. 

Type 1390-A Random Noise Generator... .. .. $240 


Write for Complete Specifications 


: 
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G-R Random Noise Generator and Uni 
Amplifier in toll-cable crosstalk measurements 
at Gencral Telephone Company, 


In the transmission engineering design of tele- 
phone message facilities — wire, carrier, or radio — 
crosstalk is a factor of major importance. Not only do crosstalk 
coupling losses impair the quality of transmission, the secrecy of 
conversation itself is jeopardized should crosstalk magnitudes become 
sufficiently high. 

Crosstalk effects on existing lines are determined, in common practice, by introduc- 
ing a disturbing source in one circuit while the induced energies in exposed circuits 
are measured. Measurements are required at many frequencies, interspaced by small 
increments over the band under consideration. 

At the General Telephone Company of California engineers use the G-R Random 
Noise Generator, suitably amplified by the G-R Type 1206-B Unit Amplifier, as a 
wide-band disturbing source. All frequencies in the band are simultaneously applied 
with constant energy per cycle, while crosstalk energies in the disturbed circuit are 
measured by the Western Electric 31B Transmission Measuring Set (W.E. 2B Noise 
Measuring Set for voice frequencies). All carrier channels are excited equally regard- 
less of the channel’s position in the carrier band; and, so long as each channel is the 
same number of cycles wide, the crosstalk noise measured at the output is a valid 
relative measure of the cross-coupling into the channel. Measurement time is a frac- 
tion of that required by single-frequency methods. 

In adjusting gain of negative-impedance repeaters used for short-haul regional 
circuits there is another time-saving use for the Random Noise Generator’s extremely 
broad frequency spectrum. The effective gain representing the complete pass band is 
obtained in one measurement, thereby considerably reducing the time and cost of 
maintenance and installations testing. Here again, step-by-step measurements are 
otherwise required. 

The telephone transmission engineer is but one of the many to have experienced’ 
the advantages of the controlled electrical noise supplied by the Random Noise 


~ GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 920 S. Michigan Ave. CHICAGO 5 
1150 York Road, Abington, Pa. PHILADELPHIA 


8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 1000 N. Seward St. LOS ANGELES 38 
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